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GENERAL OVERVIEW OF THE INSTITUTE 
Introduction 
This is the first annual report of Fisheries Research Institute (FlRl) under the National 
Agricultural Research Organiz.ation (NARO). NARO was formed by a staMe of the 
government of Uganda in 1992 and became fully operational in 1994. NARO is charged 
with coordinating and managing national agricultural research in crop. livestock. forestry and 
fisheries. FIR! is one of the research institutes of NARO. It is charged with generating 
information and technology to facilitate increased and ,fUstainable utiliz.ation of aquatic 
resources. 
Historical Background 
What is currently FIRl has changed names since it was established by the British colonial 
government as the East African Fisheries Research Organisation (EAFRO). at Jinja in 1948. 
It was later renamed the East African Freshwater Fisheries Research Organiz.ation (EAFFRO) 
under the East African Community (EAC). Following the break up of EAC in 1977, it 
became the Uganda Freshwater Fisheries Research Organisation (UFFRO) whiCh changed 
to FIR! following the establishment of NARO. . 
The thrust of research in of the laboratory through 1950s followed a policy of integrating 
research interests of individual staff members so that new problems. as they arose were 
tackled. As far as possible. the work undertaken cover~d the sequence of events from 
chemical and physical conditions of the water to ultimate growth of the various biotic 
populations especially fish. 
• 
During the 1960s, research was devoted to fish of commercial importance which included 
the native tilapiines (Ngege). Bagrus docmac (Ssemutundu), C~n'as mossambicus (Male) 
and Protopterus aethiopicus (Mamba). Lates n!loticus (Mputa) and several tilapiine species 
were introduced, first in Lake Kyoga in the mid-1950s and in Lake Victoria in the early 
1960s to improve stocks of declining species. The changes that followed these introductions 
have influenced the trend of research since then. 
FIRI Mandate and Research Programs 
Since the creation of NARO, FIRl has focused on promoting. coordinating and undertaking 
applied and adaptive research covering five programs: Limnology. Fisheries, Aquaculture • 
.Post Harvest Fisheries and Socio-economics. The information and technology generated by 
these progra ms is e",pected to: 
• Increase the supply of adequate and balanced food. 
• Sustain supply of raw materials for local industries. 
• Stimulate production for e"'port diversification. 







•  C o n s e r v e  l h e  n a l u r a l  r e s o u r c e  b a s e  f o r  s u s t a i n a b l e  d e v e l o p m e n t .  
L i m n o l o g y  P r o g r a m  
T h e  i i m n o l o g y  p r o g r a m  g e n e r a t e s  i n f o m l a t i o n  a n d  f o r m u l a t e s  a d v i c e  r e q u i r e d  f o r  p r o t e c l i o n  
o f  w a t e r  q u a l i t y  e s s e n l i a l  f o r  f i s h e r i e s  p r o d u c l i o n  a n d  o l h e r  s o c i a l  b e n e f i l s .  T h e  p r o g r a m  
u n d e r t a k e s  r e s e a r c h  t o  u n d e r s t a n d  t h e  p h y s i c a l .  c h e m i c a l .  a n d  b i o l o g i c a l  ,  e c o l o g i c a l  
i n ! e r r e l a l i o n s h i p s  i n  t h e  w a t e r  e n v i r o n m e n t .  w h i c h  f a c i l i t a l e  b a l a n c e d  g r o w t h  a n d  p r o d u c t i o n  
o f  p l a n !  a n d  a n i m a l  l i f e  f o r  u l l i m a t e  g o a l  o f  i n c r e a s e d  a n d  s u s t a i n a b l e  f i s h  p r o d u c t i o n .  
f i s h e r i e s  P r o g r a m  
T h i s  g e n e r a l e s  k n o w l e d g e  r e q u  i r e d  i n  f o r m u l a l i o n  o f  d e v e l o p m e n t  a n d  m a n a g e m e n l  p o l i c i e s  
f o r  e n h a n c i n g  i n c r e a s e d  a n d  s u s l a i n a b l e  f i s h  p r o d u c t i o n .  T j Y s  i n c l u d e s  i n f o r m a t i o n  i n  b i o l o g y  
a n d  e c o l o g y  ' o f  t h e  f i s h e s .  t h e  m a g n i t u d e  a n d  c h a n g e s  i n  f i s h  s l o c k s  a n d  f i s h  s p e c i e s  d i v e r s i t y •  
•
c r i t i c a l  h a b i t a l S  f o r  f i s h  s u r v i v a l .  t h e  i m p a c t  o f  h u m a n  e x p l o i t a l i o n  e s p e c i a l l y  f i s h i n g  g e a r s  
a n d  m e l h o d s  o n  f i s h  S l a c k s  a n d  s o c i o - e c o n o m i c  a s p e c l s  o f  l h e  f i s h i n g  i n d u s t r y .  
A q u a c u l t u r e  P r o g r a m  
,  
T h e  p r o g r a m  g e n e r a l e s  k n o w l e d g e  r e q u i r e d  i n  s u p p l e m e n t i n g  n a t u r a l  f i s h  p r o d u c t i o n  b y  l h e  
g r o w i n g  o f  f i s h  i n  p o n d s .  I t  d e l e r m i n e s .  s e l e c t s  a n d  b r e e d s  s u i t a b l e  f i s h  s p e c i e s .  d e l e r m i n e s  
s u i t a b l e  e n v i r o n m e n t a l  c o n d i t i o n s  f o r  a q u a c u l t u r e .  d e v e l o p s  s u i t a b l e  f e e d s  a n d  m a n a g e m e n l  
p a c k a g e s  ' f o r  l h e  p r o m o t i o n  o f  a q u a c u l t u r e  a C l i v i t i e s  w i t h  f i s h  f a r m e r s .  
P o s t  H a r v e s t  F i s h e r i e s  P r o g r a m  
T h e  g o a l  o f  l h i s  p r o g r a m  i s  t o  g e n e r a l e  k n o w l e d g e  l h a l  w i l l  b e  u s e d  t o  r e d u c e  p o s t  h a r v e s t  
l o s s e s  a n d  i m p r o v e  f i s h  q u a l i t y  b y  s t u d y i n g  p o s l - h a r v e s l  h a n d l i n g .  p r o c e s s i n g .  s t o r a g e  a n d  
m a r k e t i n g  o f  f i s h  a n d  f i s h e r y  p r o d u c t s .  
S o c i o - E c o n o m i c s  P r o g r a m  
T h e  s o c i o - e c o n o m i c  p r o g r a m  C U I S  a c r o s s  l h e  a b o v e  f o u r  p r o g r a m s .  / I s  o v e r - a l l  o b j e c t i v e  i s  
t o  g e n e r a l e  k n o w l e d g e  a b o u t  t h e  s o c i o - e c o n o m i c  i m p a c t  o f  c o m m u n i l i e s  o n  t h e  w a t e r  
r e s o u r c e s  a n d  e n h a n c e s  t h e i r  c a p a c i l y  t o  m a n a g e  a n d  u t i l i s e  l h e  r e s o u r c e s  o p t i m a l l y  a n d  o n  
a  s u s t a i n a b l e  b a s i s .  
O t h e r  o r g a n i s a t i o n a l  a r r a n g e m e n t s  
I n  a d d i t i o n  1 0  o r g a n i s i n g  t h e  i n s t i t u t e  o n  t h e  b a s i s  o f  p r o g r a m s .  t h e  i n s r i t u t e  h a s  l h e  f o l l o w i n g  
c o m m i t t e e s :  
•  T h e  S c i e n t i f i c  C o m m i l l e e  
•  T h e  F i n a n c e  C o m m i t t e e  a n d  
•  T h e  H o u s i n g  C o m m i l l e e  
" .  




















Main activilics during 1994 
The main activilies during lhe year included: 
• recruilment of personnel, 
• identification of produclion constraints and research priority seuing, 
• field and laboratory research, 
• lraining of personnel and 
• Rehabilitation of infrastructure. 
Recruitment of staff 
A 10lal work-force of 114 were recruited from UFFRO, Kajansi Aquaculture Slalion and the 
Fisheries Food Technology Laboratory. These included: The Director, Senior Principal 
Research Officer (1), Principal Research Officers (2), Senior Research Of(icers (6), Research 
Officers (6), Research Assistants (10), Technical Staff IKcluding laboratory Technicians, 
Marine Engineer(35) and SUppOI1 staff (53). 
Idcntincation Production Constraints and Prioritisation of Research Commodities and 
Constraints 
The Director and the program leaders participaled in lhe NARO prioritisation process at 
Mweya Lodge March 21 - 27th, 1994. This meeting identified and prioritized the 
conunodilies and constraints that were to be researched by the institute. These are given in 
Tables 1 and 2. The first meeting of the FIR! Program Planning and Review Conuninee 
'took place at Sunset hotel, July 26 - 27th 1994. The commiuee re-examined lhe constraints 
on the basis of which the research projecllo be carried out by the institute were to be drawn. 
Table 1. List of Commodities (Hanested Species) in order of priority 
• 
Commodity 1994 Score 
OreoclJromis spp (Tilapia) 9.66 
Lares ni/oticus (Nile perch, Mputa) 9.09 
RasTrineobola argenTea (Mukene) 8.68 
Bagrus docmac (SemulUndu) 7.90 




7.49Hydrocynus spp. (Tiger fish) 
7.56ProTopterus aetlJiopicus (Mamba) 
7.18Cyprinus carpio (Mirror carp) 




M o l l u s c a  s p p .  ( B i s o n k o )  
6 . 7 0 
  
L a b e o  v i c t o r i o n u s  ( N i n g u ) 
  
6 . 6 8 
  
C r o c o d i / u s  n i / o t i c u s  ( C r o c o d i l e ) 
  
6 . 6 4 
  
B a r b u s  s p p .  ( K i s i n j a ) 
  
6 . 4 7 
  
S y n o d o n t i s  s p p .  ( N k o l o n g o 
  
6 . 0 8 
  
C r u s t a c e a  
6 . 0 5 
  
M o m l y r u s  k a n n u m e  ( K a s u l u )  
5 . 8 7 
  
C h a o b o r u s  s p p  &  C h i r o n o m i d  s p p .  ( L a k e  O i e s )  
5 . 8 4 
  
O n c o r y n c u s  m y k i s s  ( R a i n b o w  t r o u t )  
~ 
5 . 8 0 

(  
S c h i / b e  i n t e n l l e d i u s  ( B u l t e r f i s h .  N z e r e )  




. ' 	  A u c h e n o g / a n i s  s p p .  
( b u b u )  
5 . 1 8 
  
X e n o c l a r i a s  s p p .  ( N s o n z i )  5 . 0 7 
  
F r o g s  4 . 9 8 
  
T u n l e s  
4 . 8 9 
  
T a b l e  2 .  
L i s t  o f  P r o d u c t i o n  C o n s l r a i n t s  I d e n t i f i e d  f o r  e a c h  p r o g r a m  
P r o g r a m  I  C o n s t r a i n t 	  1 9 9 4  S c o r e  
.  - - - - - - - - - = - - - - - - - - - - - - - - - - - - - - - ­
L I M N O L O G Y  P R O G R A M  
I m p a c t  o f  w e t l a n d s  d e g r a d a t i o n  
2 . 3 5 0  
W a t e r  w e e d s  
2 . 3 0 6  
M i c r o n u t r i e n t  l e v e l s  
2 . 2 5 1  
E u t r o p h i c a t i o n  
2 . 2 0 3  
D e c l i n i n g  A q u a t i c  B i o d i v e r s i t y  2 . 1 7 7  
A q u a t i c  p o l l u t i o n  2 . 1 4 9  
I n a d e q u a t e  u n d e r s t a n d i n g  o f  f o o d  w e b s  2 . 0 4 9 
  
F I S H E R I E S  P R O G R A M 
  
O v e r f i s h i n g  
2 . 3 9 7 
  
I n s u f f i c i e n t  i n f o r m a t i o n  o n  a b u n d a n c e  a n d  d i s t r i b u t i o n 
  
2 . 3 5 2 
  
H u m a n  i n 1 e r v a t i o n s  a f f e c t i n g  a q u a t i c  r e s o u r c e s 
  
2 . 3 2 4 
  
D e c l i n i n g  f i s h  s p e c i e s  d i v e r s i t y 
  
2 . 3 0 6  
- " " ! , ,  
"' ..~. 
7 8 
Open access to the fisheries 2.300 
Inadequate information on the impact of fisheries production 
to national economy. 2.289 
Impact of exotic species 2.279 
Inadequate knowledge on the structure and functioning of 
fishing community 2251 
Insufficient knowledge on population ecology 2.232 
Inadequate fishing technology 2.203 
AQUACULTURE PROGRAM 
Lack of suitable feed fomlUlation ;I 2.475 
Inadequate technology for siting, designing construction of 
ponds 2.439 
Stunting 2.408 
Inadequate technology for fish fry production 2.390 
Low productivity 2.375 
Insufficient knowledge of economic feasibility 2.334 
Insufficient knowledge of pests, parasites and diseases 
2.327 
Limited aquaculture spp and technology 2.251 
-
Water quality characteristics 2.248 
POST HARVEST FISHERIES RESEARCH PROGRAM 
•Poor preservation 2.488 
Poor handling and processing 2.478 
Poor storage practices 2.394 
Poor packaging and transportation 2.334 
Contamination by pathogenic bacteria 2.331 
Inappropriate fishing methods 2.319 
Consumer ignorance (with respect to quality) 2.218 
Production diversification 2.066 
Chemical contamination of fish production 1865 




, .  
I e 
  




I L  
R e s e a r c h  A c t i v ' i t i e s  a n d  A c h i e v e m e n t s  
V a r i o u s  r e s e a r c h  a c t i v i t i e s  w e r e  u n d e r t a k e n  b o t h  b y  t h e  p r o g r a m s  a n d  u n d e r  c o l l a h o r a t i v e  
a r r a n g e m e n t s .  D e t a i l e d  r e p o r t s  a r c  g i v e n  u n d e r  i n d i v i d u a l  p r o g r a m  b u t  t h e  m a j o r  o n e s  
i n c l u d e d :  
•  
c o l l e c t i o n  o f  i n f o r m a t i o n  a f f e c t i n g  l a k e  p r o d u c t i v i t y  m e c h a n i s m s  ( a n o x i a .  n u t r i e n t  
c h e m i s t r y .  e u t r o p h i c a t i o n .  a l g a l  a n d  i n v e r t e b r a t e  p r o d u c t i o n ) .  
•  
m o n i t o r i n g  t h e  s p r e a d .  b i o m a s s  a n d  i m p a c t  o f  w a t e r  h y a c i n t h  a n d  t r a n s f e r  o f  
b i o l o g i c a l  c o n t r o l  t e c h n o l o g y  t o  L a k e  K y o g a .  
•  
f i s h  s t o c k  a s s e s s m e n t  e s p e c i a l l y  i n  L a k e  V i c t o r i a .  
•  
m a k e  a n  i n v e n t o r y  a n d  d i s t r i b u t i o n  o f  e n d a n g e r e d  s p e c i e s .  
•  
p a c k a g e  d a t a  o n  f i s h i n g  g e a r s  t o  f a c i l i t a t e  r e v i s i o n  o f  m a n a g e m e n t  r e g u l a t i o n s .  
• 	  
R e h a b i l i t a t i o n  o f  p o n d s  a t  K a j a n s i .  p r o d u c t i o n  o f  f i s h  f r y  f o r  f a n n e r s  a n d  d e v e l o p m e n t  
o f  s u i t a b l e  f e e d s .  ; ,  
• 	  
S e l l i n g  u p  t h e  P o s t  H a r v e s t  S t a t i o n  a n d  i n i t i a t i n g  e x a m i n a t i o n  o f  f i s h  p r e s e r v a t i o n .  
h a n d l i n g .  p r o c e s s i n g .  p a c k a g i n g  a n d  c o n t a m i n a t i o n  f l y  p a t h o g e n s  a n d  m i c r o - o r g a n i s m s  
T r a i n i n g  
F I R !  s c i e n t i s t s  o f  v a r ( o u s  c a t e g o r i e s  u n d e r t o o k  l o n g .  m e d i u m  a n d  s h o r t  t e m l  s t u d i e s  a t  
d i f f e r e n t  i n s t i t u t i o n s  w i t h i n  a n d  o u t s i d e  t h e  U g a n d a .  O n e  o f f i c e r  c o m p l e t e d  a  P h D  p r o g r a m .  
t h r e e  o f f i c e r s  s t a r t e d  o r  c o n t i n u e d  w i t h  P h D  p r o g r a m s .  f i v e  r e s e a r c h  a s s i s t a n t s  s t a r t e d  M S c  
t r a i n i n g  a t  M a k e r e r e  a n d  o t h e r  o f f i c e r s  t o o k  s h o r t  t e m l  t r a i n i n g .  M e m b e r  o f  s t a f f  a l s o  
p a r t i c i p a t e d  i n  I n t e r n a t i o n a l ,  R e g i o n a l  a n d  N a t i o n a l  w o r k s h o p s .  a n d  s h o w s .  T h e s e  a r e  l i s t e d  
i n  A p p e n d i x  I .  
P u b l i c a t i o n s  
T h e  A f r i c a n  J o u r n a l  o f  T r o p i c a l  H y b r o b i o l o g y  a n d  F i s h e r i e s  w h i c h  h a d  c e a s e d  p u b l i c a t i o n  
i n  1 9 7 7  f o l l o w i n g  t h e  c o l l a p s e  o f  E A C  r e s u m e d  w i t h  f i n a n c i a l  a s s i s t a n c e  f r o m  E U .  M e m b e r  
o f  s t a f f  p u b l i s h e d  b r o c h u r e s  f o r  u s e  b y  s t a k e h o l d e r s .  O t h e r  p u b l i c a t i o n s  w e r e  m a d e  i n  l o c a l  
a n d  i n t e r n a t i o n a l  j o u r n a l s .  T h e  p u b l i c a t i o n s  a r e  l i s t e d  i n  A p p e n d i x  2 .  
F u n d i n g  o f  r e s e a r c h  i n  F I R I  
M o s t  o f  t h e  f u n d s  f o r  o p e r a t i o n s  o f  t h e  i n s t i t u t e  w e r e  p r o v i d e d  b y  g o v e r n m e n t  t h r o u g h  
r e c u r r e n t  a n d  d e v e l o p m e n t  b U d g e t .  A d d i t i o n a l  f u n d s  w e r e  p r o v i d e d  b y  d o n o r  a g e n c i e s  
w h i c h  i n c l u d e d  t h e  W o r l d  B a n k .  I n t e r n a t i o n a l  D e v e l o p m e n t  R e s e a r c h  C e n t r e  ( I O R C ) .  
E u r o p e a n  U n i o n  ( E U ) .  t h e  U S A  a n d  S w i s s  N a t i o n a l  S c i e n c e  F o u n d a t i o n s .  U N E S C O  a n d  
o t h e r s .  F I R !  i s  g r a t e f U l  1 0  t h e  a b o v e  i n s t i t u t i o n s  f o r  f a c i l i t a t i o n  t o  c a r r y  o u t  r e s e a r c h .  
i m p r o v e  a n d  r e h a b i l i t a l e  i n f r a s t r u c t u r e  a n d  t r a i n  s t a f f .  
I n t e r n a t i o n a l  a n d  R e g i o n a l  C o o p e r a t i o n  a n d  C o l l a b o r a t i o n .  
D u r i n g  t h e  y e a r .  F I R !  w a s  c h o o s e n  t o  h o u s e  t h e  h e a d q u a r t e r s  o f  t h e  L a k e  V i c t o r i a  F i s h e r i e s  
O r g a n i s a t i o n  ( L V F O )  w h i c h  w i l l  b e  c o o r d i n a t i n g  f i s h e r i e s  m a n a g e m e n t  a n d  r e s e a r c h  o n  L a k e  
V i c t o r i a .  I n  a d d i t i o n .  F I R !  w i l l  b e  t h e  h e a d q u a r t e r s  o f  t h e  E U  f u n d e d  L a k e  V i c t o r i a  




Regional r=isherics Projcct. 
Visitors 
tive 
mes	 The inslitute received m~ny foreign and local visitors (Appendix 3). They included members 
of the NARO board. NRC sectoral commillee on agriculture. missions and scientists from 
various international and regional institutions such as the World Bank. EU. IORC. DANlDA 
and collaborators frol11 various institutions and universities. 
. of	 Major plans for the year 1995 
Continue the major activities started in 1994 especially: 
•	 Collect further information on lake productivity mechanisms (nutrient chemistry. 
eutrophication. algal and invertebrate production) .., ( 
ncn, • Conlinue monitoring the impact of water hyacinth and to guide adjustment of control 
measures. 
tion. • 1nlensify the stock assessment and fish species biodiversity studies. 
isms • Package data on fishing gears \0 facilitate revision of management regulalio·ns. 
•	 Continue rehabilitalion of ponds at Kajansi. production of fish fry for farmers and 
development of suitable feeds. 
• Continue examination of fish preservation. handling. processing. packaging and 
es at examination of conlarnination by pathogens and micro-organisms 
ram. • Ensure that all research assistants have staned their MSc training and set a program 
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C H A P T E R  2  
2 .   U M N O L O G Y  P R O G R A M  
. '
B a c k g r o u n d  
T h e  m a n d a t e  o f  F I R !  i s  ( Q  f o c u s  r e s e a r c h  t o w a r d s  i n c r e a s e d  a n d  s u s t a i n a b l e  f i s h e r y  
p r o d u c t i v i t y  t h u s  w a l e r  i s  c o n s i d e r e d  b y  t h e  L i m n o l o g y  P r o g r a m  i n  l e r m s  o f  i t s  r o l e  a s  a  
m e d i u m  t h a t  f a c i l i t a t e s  a q u a t i c  p r o d u c t i v i t y  w i t h  p a r t i c u l a r  f o c u s  o n  f i s h  p r o d u c t i o n .  T h e  
p r o g r a m  p e r s u e s  r e s e a r c h  o n  l h e  p h y s i c a l .  c h e m i c a l  a n d  n u l r i e n l  p a r a m e t e r s  o f  w a t e r  e s s e n t i a l  
f o r  b a l a n c e d  g r o w t h  a n d  p r o d u c t i o n  o f  p l a n l  a n d  a n i m a l  l i f e ;  a n d  o n  t h e  b i o l o g i c a l  a n d  
e c o l o g i c a l  i n l e r - r e l a l i o n s h i p s  w h i c h  f a c i l i t a t e  f i s h  p r o d u c l i o n .  T h e  p r o g r a m  a l s o  s e e k s  1 0  
i d e n t i f y  t h e  m a j o r  e n v i r o r u n e r l l a l  c o n s t r a i n t s  a n d  m a n - i n d l l C e d  i m p a c t s  t h a t  i n n u e n c e  f i s h e r y
(  
p r o d u c t i v i t y  i n  t h e  wah~'r b o d i e s  o f  U g a n d a  a n d  a t t e m p t  t o  d e v e l o p  r e m e d i a l  p r o c e d u r e s .  
P r i o r i t y  r e s e a r c h  a r e a s   
•  
D u r i n g  t h e  y e a r  P r i o r i t y  r e s e a r c h  a r e a s  f o r  t h e  L i m n o l o g y  P r o g r a m  w e r e  d e f i n e d  a c c o r d i n g  
t o  N A R O  p r i o r i t i s a t i o n  p r o c e s s  t o  c o v e r  t h e  f o l l o w i n g  c o n s t r a i n t s  i n  o r d e r  o f  i m p o r t a n c e :  
H i g h  p r i o r i t y  
•   w e t l a n d  d e g r a d a t i o n  
•   w a t e r  w e e d s  - w a t e r  h y a c i n t h  
•   m a t r o n u t r i e n t  l e v e l s  
M e d i u m  p r i o r i t y  
•  e u t r o p h i c a t i o n
(  
•  d e c l i n i n g  a q u a t i c  b i o d i v e r s i t y  
•  a q u a t i c  p o l l u t i o n  
•  u n d e r s t a n d i n g  o f  f o o d  w e b s  
P r o g r a m  o b j e c t i v e s  
l  
W h i l e  p r i o r i t y  f o c u s  w a s  p l a c e d  o n  t h e  f i r s t  t h r e e  c o n s t r a i n t s  d u r i n g  t h e  y e a r  u n d e r  r e v i e w .  
(  
a l l  t h e  o b j e c t i v e s  d e v e l o p e d  f o r  t h e  e n t i r e  r a n g e  o f  c O f l S t r a i n t s  a r e  g i v e n  h e r e .  T o  a d d r e s s  
.
•
t h e  a b o v e  p r i o r i t i e s  t h e  f o l l o w i n g  r e s e a r c h  o b j e c t i v e s  w e r e  d e v e l o p e d  f o r  t h e  p r o g r a m .  
f  
•   
a s s e s s m e n t  o f  t h e  r e l a t i o n s h i p s  b e t w e e n  s h o r e l i n e - w e t l a n d  v e g e t a t i o n ,  w a t e r  q u a l i t y  
d  
a n d  f i s h  p r o d u c t i o n .  
c  
( l  
•   d e t e r m i n a t i o n  o f  t h e  d i s t r i b u t i o n  b i o m a s s  a n d  m o v e m e n t  o f  w a t e r  h y a c i n t h .  
\ ' I  
•   
d e t e r m i n a t i o n  o f  t h e  i m p a c t  o f  w a t e r  h y a c i n t h  o n  t h e  w a t e r  e n v i r o r u n e n t .  a q u a t i c  
0 1  
b i o d i v e r s i t y  a n d  f i s h e r y  r e s o u r c e s ;  a n d  o n  t h e  s o c i a l  a n d  e c o n o m i c  a c t i v i l i e s  a t  t h e  
e l  
l a k e s h o r e .  h i  

















•	 transfer biological cOnlrol technology for use in the control of water hyacinth in 
Uganda. 
•	 determine if and how productivity of algae influences water quality and fish 
production. 
•	 conduct research on physical. chemical and biological aspects of waler quality likely 
to influence algal productivity and hence fish production. 
•	 determine the diversity, distribution, biomass and dynamics of major aquatic 
invertebrates and assess their role in fish production. 
Projects in the Limnology Program 
.	 ., 
The following three projects were designed to address the program objectives: 
•	 Wetlands in Fish/Food Production 
•	 Water Hyacinth Research and Biological Control 
•	 Lake Productivity 
In this first Annual Report of FIR! under NARO each project is fully outlined in order to 
define fully the research mission of program. The activities undertaken during the financial 
year under review and the achievements are then outlined. 
2.1.	 Wetlands in Fish/Food Production 
Background 
Wetlands are considered as the belt of land and shallow water occupied by specific plant and 
animal forms. and separated from the typically terrestrial and open water habitats of lakes, 
rivers and streams. They a~ thus transitional areas between open water and dry land but also 
include other inland areas of impeded drainage. Wetlands may also be' defined technically 
as areas under the influence of surface water. whether stagnant or slow-flowing. extending 
from land up to a depth in the water where light penetrates up to the bollom i.e the lilloral 
zone. Accordingly. wetland areas along the lake/river shore margins include the shallow part 
of those water bodies. and in the case of Lake Victoria, this area eKtends up to about 30 ­
50 metres from the shoreline. 
Bearing the above definition. It IS pertinent to point out wetlands research at FIR! has 
developed to include the concept of the ECOTONES as transitional zones between adjacent 
ecological systems which do not end abruptly on either side of the boundary especially with 
respect to the riparian vegetation. 
Wetlands are a relatively new focus of research at FIR!. prompted by the deteriorating state 
of the fisheries and water quality in the lakes, rivers and streams which could not be 
eKplained by the usual methods of fisheries management that does not take inlo aCCOUni 
human activity impacts. 
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. . . . 	  P r o j e c t  C O l l i  p o n e n t s  
T h e  a c t i v i t i e s  u n d e r t a k e n  a t  r - I R l  d u r i n g  1 9 9 4  u n d e r  t h e  u m b r e l l a  o f  w e t l a n d  r e s e a r c h  c a n  
b e  c a t e g o r i s e d  a s  f o l l o w s :  
• 	  T h e  F I R l I S w i s s  E c o t o n e  P r o j e c t ,  
,  
• 	  T h e  E c o t e c h n o l o g y  P r o j e c t ,  
• 	  E m e r g i n g  W e t l a n d  R e s e a r c h  P r o p o s a l s ,  
• 	  I n s t i t u t i o n a l  L i n k a g e s .  
T h e s e  a c t i v i t i e s  w e r e  i n t e n d e d  t o  b r i n g  o u t  a s p e c t s  o f  a p p J J e d  r e s e a r c h  a t  F I R l ,  i n  a n  e f f o r t  
, (  
t o  g e n e r a t e  f u n d i n g  f r o m  g o v e n u n e n t  a n d  f r o m  p o t e n t i a l  d o n o r s .  I n i t i a t i v e s  w h i c h  h a d  b e e n  
m a d e  o v . c r  s o m e  c o n s i d e r a b l e  p e r i o d  w e r e  r e a l i s e d  i n  v a r i o u s  w a y s  d u r i n g  t h e  y e a r .  
•  
T h e  b r o a d  o b j e c t i v e s  o f  t h e  i n i t i a t i v e s  u n d e r t a k e n  a t  F I R l  d u r i n g  1 9 9 4  u n d e r  t h e  u m b r e l l a  o f  
w e t l a n d  r e s e a r c h  a r e  o u t l i n e d  b e l o w .  
T h e s e  o b j e c t i v e s  w e r e  c o n c e i v e d  a s  t h e  m a j o r  a v e n u e  f o r  b r i n g i n g  o u t  a s p e c t s  o f  a p p l i e d  
r e s e a r c h  i n  F I R l ' s  p r o g r a m m e s  w i t h  t h e  h o p e  o f  a t t r a c t i n g  f u n d i n g  f r o m  t h e  U g a n d a  
G o v e n u n e n t  a n d  p O t e n t i a l  d o n o r s .  I n i t i a t i v e  w h i c h  h a d  b e e n  m a d e  o v e r  s o m e  c o n s i d e r a b l e  
, 	  
p e r i o d  o f  t i m e  w e r e  r e a l i s e d  i n  v a r i o u s  w a y s  d u r i n g  t h e  y e a r .  
T h e  f I R l / S w i s s  E c o t o n e  P r o j e c t
j
,
. ,  
T h e  p r o j e c t  w a s  a i m e d  a t  u n d e r s t a n d i n g  t h e  u s e  a n d  p r o t e c t i o n  o f  w a t e r  r e s o u r c e s  i n  L a k e  
V i c t o r i a  t h r o u g h  s u s t a i n a b l e  m a n a g e m e n t  o f  t h e  e c o t o n e s ;  i n  p a r t i c u l a r ,  t o  s t u d y  t h e  f i l t e r  
e f f i c i e n c y  a n d  r e g e n e r a t i o n  c a p a c i t y  o f  t h e  e c o t o n e s ,  a n d  t o  f i n d  o p t i o n s  f o r  t h e  s u s t a i n a b l e  
- , ; : 	  
m a n a g e m e n t  o f  w e t l a n d s  a s  a n  i n t e g r a l  p a r t  o f  w a t e r  s u p p l y  s c h e m e s  t h r o u g h  p e o p l e s '  
p a r t i c i p a t i o n .
~ 1  ( I '  
\  
T h e  E c o t e c h n o l o g y  P r o j e c t  
T h r o u g h  a  P h D  p r o g r a m m e  w h i c h  l i n k s  v a r i o u s  i n s t i t u t i o n s  ( F I R l ,  M a k e r e r e  U n i v e r s i t y .  t h e  
! H E  D e l f t  a n d  t h e  A g r i c u l t u r a l  U n i v e r s i t y  o f  W a g e n i n g e n ) ,  t h e  p r o g r a m  w a s  t o  c a r r y  o u t  a n  
a p p l i e d  s t u d y  o f  L a k e  V i c t o r i a  w e t l a n d s  f o c u s i n g  o n  t h e  i n f l u e n c e  o f  w e t l a n d s  i n  t h e  e c o l o g y  
o f  f i s h  p o p u l a t i o n s  e s p e c i a l l y  t h e  N i l e  t i l a p i a  a n d  o n  t h e  w a t e r  q u a l i t y  o f  t h e  l a k e .  
, - - :  
E m e r g i n g  W e t l a n d  R e s e a r c h  P r o p o s a l s  
T h e  f o l l o w i n g  r e s e a r c h  o b j e c t i v e s  w e r e  a l s o  c o n c e i v e d  u n d e r  a  
b r o a d  f r a m e w o r k  i n c o r p o r a t i n g  s e v e r a l  c o o p e r a t i n g  i n s t i t u t i o n s :  
• 	  t o  d e v e l o p  l o w - c o s t  b i o t e c h n o l o g i e s  f o r  s u s t a i n a b l e  u s e  o f  w e t l a n d s  a n d  a q u a t i c  
e c o s y s t e m s  b y  f i s h i n g  c o m m u n i t i e s ,  
• 	  t o  c o n t r i b u t e  t o  t h e  i m p r o v e m e n t  o f  w a t e r  q u a l i t y  o f  l a k e s  a n d  r i v e r s  t h r o u g h  
_ i ' : '  
14 
appropriale weiland managemenl strategies. 
• through capacily building and expansion of Ihe infomlalion base, to assist the 
government of Uganda and uke basin states to develop and integrate wise· use 
Slratcgies and policies for uke Vicloria. and 
• 10 evaluate the needs and work plans for a possible National Wetlailds Research 
Centre.  
Institutional linkages 
The project planned to develop mechanisms through which scientific results from research 
on wel/ands could reach user-groups e.g through the Inter-Ministerial Committee on 
Wetlands and the National Water and Sewerage CooperaliQll. , 
Project Activities 
Ecotone Project 
The three year project cycle finally slarled after a IWO year developmental phase. Preliminary 
assessments of the study area near Jinja were made. A system description comprising of the 
major elements (system boundary. direct and indirect inflows to the swamp. outflows, the 
waste water trealment system layout and the nlain vegetation types) was made ()n the natural 
science investigation side. The socio-economic aspecls were covered by investigations on the 
types of activities the users of the ecotone are involved in as well as incomes generaled from 
these activities. 
A visit by several Swiss personnel associaled with the projecl was made. TIlis coincided with 
the acquisition of several inputs (spectrophotometer, refrigerator. portable kilS, aUloclave, 
chemicals. glassware, computers. bicycles. etc) which were a major boost to the sntdies. As 
a result. the visit by Ihe Swis! collaborators took in preliminary sampling activities for both 
the socio-economics and natural science investigations as well as Irainipg on aspects of 
instrumentation with the acquired equipment. 
Ecotechnology Project 
As a follow-up of the activities of the previous year. 1994 was devoted to consolidation of 
data including filling gaps in data selS particularly on vegetation and water quality. Analyses 
were also carried out on sediments associated with different habitats in relalion 10 the 
vegetation and distances from the shoreline. [n order to give insight into what wetlands 
acntally are in relalion 10 lakes and rivers, a review paper "The Lake Victoria Environment -
[ts Fisheries and Wetlands" was prepared and accepted for publication in the international 
journal: Wetlands Ecology and Management. A second paper "An Ecological perspeclive of 
human activity-induced changes for the Llke Victoria fisheries· was prepared and presented 
at the Sixth International Congress of Ecology held in Manchester. England during August. 
. 
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• 	  
D u r i n g  t h e  p e r i o d .  a  s e r i e s  o f  s a m p l i n g  t e c h n i q u e s  w e r e  u s e d  t o  d e v e l o p  a  d a t a  b a s e  o n  t h e  
q u a n t i l i c a t i o n  o f  f i s h  b i o m a s s  a s s o c i a t e d  w i t h  v a r i o u s  w e t l a n d  t y p e s .  a n d  f r o m  t h e s e  d a t a  s e t s ,  
a  s t a n  . y ; a s  m a d e  o n  c o r r e l a l i o n s  b e t w e e n  w e I l a n d  f a c t o r s  a n d  f i s h  p o p u l a t i o n s .  
~I~ •  
E m e r g i n g  R e s e a r c h  P r o p o s a l s  
T h e  b a s i s  o f  t h e s e  p r o p o s a l s  i s  t h e  p r o p o s a l :  " L i t l o r a l  F i s h  P r o d u c t i o n  S y s t e m s  a n d  W e t l a n d  
E c o t o n e  S u s t a i n a b i l i t y  i n  L a k e  V i c t o r i a  - b u i l d i n g  a  k n o w l e d g e  b a s e  a n d  r e s e a r c h  c a p a c i t y  
i n  U g a n d a  f o r  t h e  p e r i o d  1 9 9 5 1 2 0 0 4 · .  B y  t h e  e n d  o f  t h e  y e a r ,  t h i s  p r o p o s a l  w h i c h  h a d  t a k e n  
1 8  m o n t h s  i n  t h e  d e v e l o p m e n t a l  p h a s e  w a s  f i n a l l y  s u b m i t t e d  t o  t h e  D i r e c t o r  G e n e r a l  o f  
N A R O  w h o  e n d o r s e d  i t  a n d  p r o v i d e d  l e l l e r s  o f  s u p p o r t .  
I n s t i t u t i o n a l  L i n k . a g e s  
I ( 	  
I J  
i  
A  m a j o r  g o a l  o f  w e t l a n d  s t u d i e s  a t  F I R I  i s  t o  d e v e l o p  t e c h n o l o g i c a l  p a c k a g e s  t h a t  c a n  b e  
a p p l i e d  t o  w a t e r  r e s o u r c e s  m a n a g e m e n t .  D u r i n g  t h e · y e a r .  F I R !  w a s  e f f e c t i v e l y  r e p r e s e n t e d  
a t  v a r i o u s  f o r a  o f  r e l e v a n c e  t o  w e t l a n d s .  T h e s e  i n c l u d e d  t h e  r e g u l a r  I n t e r - m i n i s t e r i a l  
C o m m i t t e e  m e e t i n g s  o n  W e t l a n d s .  a n d  c o n s u l t a t i o n s  w i t h  t h e  N a t i o n a l  W a t e r  a n d  S e w e r a g e  
C o o p e r a t i o n .  I n  t h e  l a t t e r  c o n t a c t s .  a  s t u d y  o n  t h e  e f f e c t s  o f  p r e - s e t l l e d  w a s t e  w a t e r  o f  J i n j a  
s e w a g e  w o r k s  o n  p a p y r u s  w a s  s t a r t e d  i n  N o v e m b e r  1 9 9 4  a s  a  f o r m  o f  i n s t i t u t i o n a l  l i n k a g e  
w h e r e  F I R !  p r o v i c f e d  t h e  a d v i s o r y  a n d  s u p e r v i s o r y  r o l e .  
1 	  
I n  v i e w  o f  t h e  i m p o n a n c e  a t l a c h e d  t o  w e t l a n d  d e g r a d a t i o n  a s  a  m a j o r  c o n s t r a i n t  f o r  l a k e 
  
f i s h e r i e s  a n d  w a t e r  q u a l i t y ,  i t  i s  t o  b e  h o p e d  t h a t  N A R O  c o u l d  s t r e n g t h e n  F l R I ' s  e f f o r t s  i n 
  
t h e  a r e a s  o f  r e s e a r c h  e l a b o r a t e d  i n  t h i s  p a r t  o f  t h e  r e p o n .  W h a t  i s  p a n i c u l a r l y  e s s e n r i a l  t o 

.i  
r e c o g n i s e  i s  t h a t  w e t l a n d  r e s e a r c h  a t  F I R !  h a s  t a k e n  a  l o n g  t i m e  t o  e v o l v e  t o  t h e  l e v e l  w h e r e  
i t  i s  r e c o g n i s e d  a s  a  k e y  c o m p o n e n t  o f  m o s t  p r o g r a m m e s  a t  t h e  i n s t i t u t e .  A s  t h e  r e s e a r c h  
a d d r e s s e s  h u m a n  a c t i v i t ) ' .  i t  i s  a  l e a d i n g  f o r c e  i n  t h e  d e v e f o p m e n l  o f  a p p l i e d  t e c h n o l o g i e s  t o  
a d d r e s s  c o n s t r a i n t s .  F r o m  a n  e s t i m a t e d  a n n u a l  b U d g e t  o f  1 2 3 m l  = .  d o w n  t o  a  p r o m i s e d  A R T P  
! ' , ;  
i n p u t  o f  2 m !  =  i t  i s  n o t  p o s s i b l e  t o  e x p e c t  m u c h  f r o m  t h e  p o t e n t i a l  f o r  r e s e a r c h  o n  w e t l a n d s .  
~,l (
, .  
R e s u l t s  o f  W e t l a n d  S t u d i e s  
2 . 1 . 1 .  W e t l a n d 	  v e g e t a t i o n  ' t y p e s  a s  i n d i c a t o r s  o f  f i s h  h a b i t a t s  i n  L a k e  V i c t o r i a  
B y  J .  S .  B a l i r w a .  
B a c k g r o u n d  
. '  
A c t i v e  r e s e a r c h  o n  w e t l a n d s  w a s  i n i t i a t e d  e a r l y  i n  1 9 9 3  a s  a n  i n n o v a t i v e  a p p r o a c h  t o  a s s e s s  
t h e  i m p a c t  o f  h u m a n  a c t i v i t y  o n  t h e  L a k e  V i c t o r i a  e c o s y s t e m .  W e t l a n d  b u f f e r  z o n e s  a r e  
c o n s i d e r e d  a s  a  c o m p o n e n t  o f  t h e  w a t e r  q u a l i t y .  f i s h e r i e s  a n d  b i o d i v e r s i t y  o f  t h e  l a k e .  a n d  
s t u d i e s  o f  w e t l a n d s  w e r e  i n t e n d e d  t o  s e r v e  a s  a  m o d e l  f o r  l a r g e  s c a l e  l a n d s c a p e l a q u a t i c  
r e s o u r c e s  m a n a g e m e n t .  S u b s e q u e n t  r e c o g n i t i o n  b y  N A R O  o f  t h e  i m p o r t a n c e  o f  w e t l a n d  
b u f f e r  z o n e s  f o r  t h e  w a t e r  q u a l i t y  a n d  f i s h e r i e s  o f  l a k e s  w e r e  n o t  t r a n s l a t e d  i n t o  f i n a n c i a l  
i n p u t s  f r o m  g o v e r r u n e n t  a n d  t h e  r e s u l t s  r e p o n e d  f o r  ( h e  y e a r  1 9 9 4  a r e  a n  o u t c o m e  o f  a  P h D  





University of Wageningen and the IHE, Delrt in The Nelherlands. 
Mcthodology
..•.. 
An inveniory of the vegetation species contributing to wetland structure was made by field 
visits along a 110 krn long shoreline enclosing about 130 krn! of surface water in the northem 
part of the lake region. Shoreline plant species were identified and abundance patlems of the 
vegelalion were delermined using indices of abundance and association. Sample sites were 
selected for in-depth study which included determination of biomass. The weIland landscape 
in this area was reconstructed and brought to a level of comparison with satellite (SPOT) 
images of the same area taken during 1993. Water and sediment quality were analysed in 
relation to the selected habitats defined by dominant vegetation patlems. 
Vegetation invcntory 
There are at least 30 plant species associated with shoreline swamps. For the most part. 
wetland buffer zones are dominated by Cyperus papyrus; other distinct species in panicular 
Phragmiles (reeds). Typha (bulrush/cattail) or Vossia (hippo grass) appear mostly 'as eilher 
co-dominants or as locally dominant stands. Disturbed stands show atypical features of 
'"Vegetation inclUding mixtures of shrubs and herbs especially in areas which have been 
intensely cultivated or grazed. To the east of this belt, areas of riparian forest including 
stretches of Afromomum and Phoenix remain and are associated with low human population 
dertSities. 
Vegetation Biomass 
Biomass estimates of dominant vegetation stands are necessary t.o determine the efficiency 
of fillration of incoming run-off water and to undenand"lag effect innuences on organic 
composition of fish habitats associated with a particular vegetation. The biomass of the 
various species was determined from fresh weights to ash free dry weights of papyrus. 
Phragmires, Typha and Vossia. In contrast to what might be expecled from fresh weights. 
the biomass of papyrus is lesS"than that of Vossia or Typha. 
Water Quality and Sediment types 
Water types as defined by electrical conductivity (a measure of ionic content) does not vary 
widely with vegetation types. However, apart from depth differences associated with areas 
colonised by vegetation types, it was shown that sediment type (clay, sand. silt, etc) and 
organic content vary with habitats of the vegelation types. Changes in these paramelers occur 
wilh the innuence of human activity and water hyacinth infested areas. 
Fish Productivity of Swamps 
At least 23 fish taxa were identified from the study areas associated· with wetland vegetation. 
These species are not to be found in the same relative quantities in different vegelation types. 
Haplocromines are common and, for the majority of the species. the weIland fringe seems 
. . 
  
1 7  
1 0  p r o v i d e  b r e e d i n g  h a b i t a t s  a s  w e l l  a s  n u r s e r y  g r o u n d s .  D a t a  c o l l e c t e d  d u r i n g  t h e  y e a r  s h o w  
t h a t  n o t  a l l  s w a m p s  a r e  u n p r o d u c t i v e .  H o w e v e r ,  a  d i s t i n c t i o n  m u s t  b e  m a d e  b e t w e e n  t h e  
s t a g n a n t  s ' f a l l l p  i n t e r i o r  a n d  t h e  a d j a c e n t  w a t e r  b o d y  u p  t o  a  d i s t a n c e  o f  a b o u t  5 0  m ,  a s  w e l l  
a s  s t r e a n i i n l e t s  a n d  i n d e n t a t i o n s  i n  t h e  s h o r e l i n e .  C o n c l u s i o n s  m a d e  f r o m  t h e s e  d a t a  a r e  
l i k e l y  t o . h a v e  a n  i m p o r t a n t  b e a r i n g  w i t h  r e g a r d  t o  a g r i c u l t u r a l  a n d  i n d u s t r i a l  d e v e l o p m e n t s .  
s e w a g e  e f n u e n t s  a n d  t h e  w i s e  u s e  o f  w e t l a n d s  i n c l u d i n g  t h e  f i s h e r i e s .  
C o n s t r a i n t s  
I n s p i t e  o f  w e t l a n d s  b e i n g  t h e  p r i o r i t y  c o n s t r a i n t  o f  t h e  l i m n o l o g y  p r o g r a m m e .  n o  f u n d s  h a v e  
b e e n  r e c e i v e d  t o  s u p p o r t  t h e  v a r i o u s  e x p e r i m e n t s .  T h i s  i s  a  n e w  p r o j e c t  a n d  a  l o t  o f  i n p u t s  
a r e  n e e d e d  i f  r = r R l  i s  e x p e c t e d  t o  f o l l o w  t h e  p r i o r i t i s e d  r e s e a r c h  p r o g r a m m e s .  S i l t  
e ) ( p e r i m e n t s  c o m p r i s e  t h i s  p r o j e c t  a n d  t h e  1 - 2 m 1 =  A R T P  e ) ( p e c t e d  i n  t h e  n e ) ( t  y e a r  w i l l  n o t  
h a v e  m u c h  i m p a c t  o n  t h e  p r o j e c t  o b j e c t i v e s  b e y o n d  incide~1 c o n t r i b u t i o n s  b y  o t h e r  p r o j e c t s .  
A t  t h e  p r e s e n t  l e v e l s  o f  I n p u t ,  t h e  p r o j e c t  i s  u n l i k e l y  t o  r e a l i s e  i t s  o b j e c t i v e s .  
F u t u r e 	  w o r k  p l a n s  
•  
D e p e n d i n g  o n  a v a i l a b i l i t y  o f  f u n d s ,  s e v e r a l  e x p e r i m e n t s  w h i c h  w e r e  n o t  c a r r i e d  o u t  w i l l  b e  
s t a r t e d  i . e  p r o d u c t i v i t y  m e a s u r e m e n t s .  e l a b o r a t i o n  o f  h u m a n  i m p a c t s .  i n v e s t i g a t i o n s  o f  f i s h  
h a b i t a t s  a n d  w a t e r  q u a l i t y  i n  t h e  f i r s t  5 0 m .  d i u r n a l  a n d  s e a s o n a l  u s e  o f  w e t l a n d s  b y  f i s h  a n d  
e s t i m a t e s  o f  f i s h  p r o d u c t i o n  p e r  h e c t a r e .  I n  v i e w  o f  t h e  i n c r e a s i n g  i n f l u e n c e  o f  w a t e r  h y a c i n t h  
o n  t h e  s h o r e l i n e  v e g e t a t i o n ,  a  s u r v e y  o f  t h i s  i n f l u e n c e  w i l l  b e  u n d e r t a k e n .  
E c o t o n e  R e s e a r c h  
B a c k g r o u n d  
W e t l a n d s  i n  U g a n d a  h a v e  f o r  d e c a d e s  b e e n  v a s t  a n d  a b u n d a n t .  T h e s e  w e t l a n d s  h a v e  
t r a d i t i o n a l l y  b e e n  u t i l i s e d  b y  c u l t i v a t o r s .  f i s h e m l e n ,  f i r e w o o d  a n d  r e e d  c o l l e c t o r s .  h e r b a l i s t s .  
h u n t e r s  a n d  b r i c k m a k e r s .  H o w e v e r .  a  c o n n i c t  h a s  a r i s e n  b e t w e e n  t h e  t r a d i t i o n a l  u s e s  a n d  t h e  
m o r e  r e c e n t  f u n c t i o n s  o f  w e t l a n d  r e s o u r c e s  s u c h  a s  t h e  f i l l e r  c a p a c i t y  w h i c h  f a c i l i t a t e s  t h e m  
t o  s t r i p  e f n u e n t s  f r o m  t h e  w a t e r s h e d  a n d  h e n c e  s a f e g u a r d  a d j a c e n t  w a t e r  b o d i e s .  T h e  a i m  
o f  t h e  e c o t o n e  r e s e a r c h  i s  t o  r e s o l v e  t h i s  c o n f l i c t  b y  e v o l v i n g  t e c h n o l o g i e s  w h i c h  p r o m o t e  
s u s t a i n a b l e  u s e  o f  t h e  w e t l a n d  r e s o u r c e s  f o r  b o t h  t r a d i t i o n a l  u s e s  a n d  f o r  t h e  m a n a g e m e n t  o f  
t h e  w a t e r  e n v i r o n m e n t .  
. i f  
A c t i v i t i e s  
T h e  f o l l o w i n g  a c t i v i t i e s  w e r e  u n d e r t a k e n  d u r i n g  t h e  y e a r  u n d e r  r e v i e w :  
• 	  c o n t a c t s  w i t h  l o c a l  a u t h o r i t i e s ;  
• 	  s i t e  s e l e c t i o n  a n d  s u r v e y ;  t h r e e  s w a m p s  i n  J i n j a  t o w n  n a m e l y  L o c o .  W a l u i . : u b a  a n d  
B u d u m b u l i  w e r e  s u r v e y e d ;  
• 	  d a t a  o n  s o c i o - e c o n o m i c s  w a s  c o l l e c t e d  b y  u s e  o f  s e m i - s t r u c t u r e d  q u e s t i o n n a i r e s  d u r i n g  
i n t e r v i e w s  w h i c h  c o v e r e d  a l l  a s p e c t s  o f  r e s o u r c e  u s e r s .  R e s p o n d e n t s  w e r e  r a n d o m l y  
. . . . . . 
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selected in the three swamps; 




The swamps are mostly used for agricultural purposes and by of fishermen. 
Constraints 
•	 Floods posed threat to researchers because most gardens were inaccessible due to 
heavy rain. 
•	 Counterpart funds to supplement donor funds for tfeld activities were not available, 
•	 Inadequate transport facilities. 
2.2.	 Water Hyacinth Research and Biological Control Project 
Background 
The rapidly growing interference by water hyacinth with fishing activities and uses of waler 
such as transportation. washing and drinking by communities and livestock' around Lake 
Victoria and other waterways in Uganda is now a matter for concern and worry. Recent 
Surveys indicate water hyacinth has the potential of a much worse environmental and socio­
economic menace in the nearshore environments around lakes Victoria and Kyoga and the 
River Nile than is currently envisaged. 
The noxious weed multiplies extremely fast. grows rapidly and spreads quickly to form 
extensive mats which deprive the water under the mat of oxygen and light, hinder primary 
productivity and Jimitthe distribution and abundance of biodiversity and hence disrupt fishery 
productivity. Therefore, the spread of water hyacinth continues to pui more and more 
fishermen out of job and livelihood. Further, Water hyacinth.already obstructs/fouls water. 
transport, domestic water sources, hydro-electric power generation (in Uganda), touristic and 
recreational attractions; and the weed may harbour disease vectors e.g. snails that transmit 
schistosomiasis. 
There is, therefore, urgent need to define the impact of water hyacinth proliferation on the 
water envirorunent and aquatic resources, as well as on resource utilization; and to develop 
effective control measures, 
General Objectives 






• 	  T o  d e t e r m i n e  t h e  i m p a c t  o f l h e  r a p i d l y  g r o w i n g  i n t e r f e r e n c e  b y  t h e  nO.~ious w e e d  w i t h  
t h e  w a t e r  e n v i r o n m e n t .  a q u a t i c  r e s o u r c e s  p a r t i c u l a r l y  f i s h e r i e s  a n d  w i t h  t h e  s o c i a l  a n d  
e c o l 1 o m i c  a c t i v i t i e s  o f  t h e  l a k e s i d e  c o m m u n i t i e s ;  
~ :  
• 	  T o  u n d e r t a k e  t e c h n o l o g y  t r a n s f e r  r e s e a r c h  i r l  o r d e r  t o  p a c k a g e  t h e  u s e  o f  b i o l o g i c a l  
c o n t r o l  a g e n t s  t o  m a n a g e  w a t e r  h y a c i n t h  i n  U g a n d a .  
S p e c i f i c  o b j e c t i v e s  
D u r i n g 	  t h e  f i n a n c i a l  y e a r ,  t h e  r e s e a r c h  f o c u s  w a s :  
• 	  T o  d e t e n n i n e  t h e  e x t e n t  w a t e r  h y a c i n t h  a f f e c t s  t l i e  w a t e r  e n v i r o n m e n t ,  a q u a t i c  
b i o d i v e r s i t y  a n d  f i s h e r y  p r o d u c t i v i t y .  
c 	  
~ 
• 	  T o  a s s e s s  r e p r o d u c t i v e  v i a b i l i t y  o f  t w o  b i o l o g i c a l  c o n t r o l  w e e v i l s  n a m e l y  N e o c h e t i n a  
b r u e h i  . a n d  N e o c h e J l n a  i c h h o m i a e  u n d e r  f i e l d  c o n d i t i o n s  i n  L a k e  K y o g a .  
•  
P r o j e c t  a c t i v i t e s  
I m p a c t  r e s e a r c h  
I m p a c t 	  i n v e s t i g a t i o n s  c o m p r i s e d  t w o  m a j o r  a c t i v i t i e s :  
• 	  de(e~minatiorl o f  d i s t r i b u t i o n .  c o v e r  a n d  b i o m a s s  a s  w e l l  a s  t h e  m o v e m e n t  o f  w a t e r  
h y a c i n t h  t h r o u g h o u t  U g a n d a ;  a n d  
• 	  a s s e s s m e n t  o f  t h e  e f f e c t s  o f  i n f e s t a t i o n  b y  w a t e r  h y a s ; i n t h  o n  w a t e r  q u a l i t y  a n d  a q u a t i c  
b i o d i v e r s i t y  n o t a b l y  f i s h .  
M e t h o d o l o g y  
T h e  f i r s t  s e t  o f  a c t i v i t i e s  w e r e  u n d e r t a k e n  t h r o u g h  p e r i o d i c  s u r v e y s  o n  l a k e s  V i c t o r i a .  K y o g a  
a n d  A l b e r t  a s  w e l l  a s  o t h e  R i v e r  N i l e .  P e r i o d i c  s u r v e y s  a r e  e s s e n t i a l  f o r  t h o s e  a c t i v i t i e s  i n  
v i e w  o f  t h e  m o b i l e  n a t u r e  o f  t h e  w a t e r  w e e d  a n d  a l s o  t o  a p p r e c i a t e  t h e  d y n a m i c  d i m e n s i o n  
o f  t h e  i m p a c t  o f  W a t e r  h y a c i n t h .  T h e  e f f e c t s  o f  w a t e r  h y a c i t h  i n f e s t a t i o n  w e r e  i n v e s t i g a t e d  ­
t h r o u g h  r e g u l a r  e x p e r i m e n n l s  a t  p e n n a n e n t  s i t e s  a s  w e l l  a s  b y  m e a n s  o f  d a t a  c o l l e c t e d  d u r i n g :  
.~ 
t h e  s u r v e i l l a n c e  f i e l d  t r i p s .  
- I  
O b s e r v a t i o n s  
W a t e r 	  h y a c i n t h  c o v e r  ~nd b i o m a s s  ( A u g u s t  1 9 9 4 )  
• 	  
a b o u t  7 0 0  k m  o f  t h e  m a i n l a n d  s h o r e l i n e  o f  t h e  U g a n d a  p o r t i o n  o f  L a k e  V i c t o r i a .  
J 

w i t h  a  b i o m a s s  e s t i m a t e  o f  1 . 3 3 0 , 0 0 0  t o n s ;  
. , 
  
- I  
• 	  a b o u t  5 0 %  o f  t h e  s h o r e l i n e  o f  L a k e  K y o g a  a n d  3 0 %  o f  t h a t  o f  L a k e  K w a n i a ;  
















of 330,000 tons; 
Em,jronrl\cntal impacts 
•	 Severe de-oxygenation occurs under permanent mats inshore. Total oxygen depletion 
may occur overnight. Production and accumulation of toxic gases like hydrogeo 
Sulphide occurs under conditions of severe de-oxygenation especially in the mud 
below hyacinth mats. 
•	 Significant reduction in algal biomass was measured under the mats. 
•	 drastic reduction in animal life including fish under large resident mats was deduced 
from findings obtained under hyacinth up to 20m inside the mats. A diversity of 
fauna was found at the edge of the mats particular})' small ones. 
•	 Single specics onow oxygen-tolerant animals e.g. dragonfly larvae and chironomids 
were found. often in large numbers. 
Biological Control 
Activities to transfer biological control technology for water hyacinth to Uganda started in 
1993 when an entomologist. anaquatic ecologist and two technicians received training on 
various aspects of the subject including handling, rearing, field release. monitoring and 
evaluation at UTA Benin. The activities this year were mainly to consolidate broodstock 
maintenance technology as well as conduct reproductive viability experiments in the field on 
Uike Kyoga. These activities were caried out jointly by the Water Hyacinth research Team 
at FIR! and the. Biological Control Unit at NAARIwher.e the broodstock centre was 
established. 
Outputs 
•	 A small well train~ biological control team comprising staff from NAAR!. FIR! and 
Fisheries Department was consolidated. 
•	 An active bloodstock centre for stock maintenance and limited mass reanng of 
biological control weevils for water hyacinth was established at NAAR!. 
•	 Reproductive viability trials for the biological control weevils were successfully 
completed	 on Lakes Kyoga. Successful experiments were conducted at over 24 sites 
scullered all over the lake. 
Constraints 
The major constraints were: 
•	 lack of sufficient funds to facilitate the planned construction of lakeside mass rearing 
facilites to expedite weevil distribution throughout Lake Kyoga and the River Nile; 
and 
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H .  
• 	  
L a c k  o f  R c g i o n a l  c o n s e n t  t o  i n t r o d u c e  b i o l o g i c a l  c o n t r o l  w e e v i l s  o n  L a k e  V i c t o r i a .  
. l I n ?  
T h i s  p r e v c n t c d  i n i t i a t i o n  o f  t h e  c o n t r o l  m e a s u r e  o n  t h e  s h a r e d  l a k e .  
F u t u r e 	  P l a n s  
• 	  A c t i v i t i e s  o n  B i o l o g i c a l  C o n t r o l  w i l l  c o n c e n t r a t e  o n  b l o o d s t o c k  m a i n t e n a n c e  a t  
N A A R I  a n d  o n  m a s s  r e a r i n g  a n d  r e l e a s e  o f  t h e  b i o l o g i c a l  c o n t r o l  a g e n t s  o n  L a k e  
K y o g a  a n d  o n  L a k e  V i c t o r i a  a s  s o o n  a s  r e g i o n a l  c o n s e n t  t o  i n t r o d u c e  w e e v i l s  o n t o  t h i s  
l a k e  i s  d e c l a r e d .  
• 	  T o  d e v e l o p  s t r a t e g y  t o  m o n i t o r  i m p a c t  o f  c o n t r o l  p r o c e s s e s  o n  w a t e r  h y a c i n t h .  a n d  
o n  h o w  t h e y  i n f l u e n c e  t h e  w a t e r  e n v i r o n m e n t  a n d  t h e  f i s h e r y  .  
. ,  
• 	  C o n t i n u e  t o  d e v e l o p  d a t a  b a s e  o n  i m p a c t  o f  w a t e r  h y a c i n t h  o n  a q u a t i c  r e s o u r c e s  i n  
t i m e  a n d  s p a c e  a s  w e c d  p r o l i f e r a t i o n  i n t e n s i f i e s ,  u n t i l  t h e  c o n t r o l  p r o c e s s e s  a r e  w e l l  
u n d e r w a y .  •  
• 	  T o  m o n i t o r  t h e  i m p a c t  o f  c o n t r o l  p r o c e s s e s  o n  t h e  w e e d .  t h e  w a t e r  e n v i r o n m e n t  a n d  
t h e  f i s h e r y .  
2 . 3 . 	  L a k e  P r o d u c t i v i t y  P r o j e c t  
B a c k g r o u n d  
T h e  L a k e  P r o d u c t i v i t y  P r o j e c t  f o c u s e s  o n  t h e  f u n c t i o n i n g  o f  t h e  m a j o r  U g a n d a n  l a k e  
e c o s y s t e m s .  T h e  p r o j e c t  h a s  s e v e r a l  r e s e a r c h  c o m p o n e n t s ,  o n e  o f  w h i c h  i s  t o  e x a m i n e  
c h a n g e s  i n  t h e  p r o d u c t i v i t y  m e c h a n i s m s  i n  L a k e  V i c t o r i a  i n  o r d e r  t o  d e v e l o p  m a n a g e m e n t  
s y s t e m s  t h a t  w i l l  e n s u r e  l o n g - t e r m  f i s h e r y  p r o d u c t i o n  o f  t h e  l a k e s .  I n  a d d i t i o n .  t h i s  p r o j e c t  
g e n e r a t e s  d a t a  o n  m a c r o n u t r i e n t s  l e v e l s .  p h y s i c a l .  e u t r o p h i c a t i o n  a n d  a l g a l  g r o w t h  p r o c e s s e s  
a n d  t h e  r o l e  o f  i n v e r t e b r a t e s  i n  t h e  f o o d - w e b  e s p e c i a l l y  a s  f o o d  f o r  f i s h .  S u c h  i n f o n n a t i o n  
h a s  d i r e c t  a p p l i e d  v a l u e  t o w a r d s  t h e  m a n a g e m e n t  a n d  r a t i o n a l  e x p l o i t a t i o n  o f  t h e  f i s h e r i e s  a n d  
o t h e r  a q u a t i c  r e s o u r c e s .  
u · ·  
R e s e a r c h  e m p h a s i s  h a s  b e e n  o n  m e a s u r e m e n t  o f  m a c r o n u t r i e n t  l e v e l s .  p h y s i c a l  ( t h e r m a l  &  
1 ( ·  
o x y g e n  s t r a t i f i c a t i o n ) .  a l g a l  g r o w t h  a n d  e u t r o p h i c a t i o n  p r o c e s s e s .  i n v e r t e b r a t e  a b u n d a n c e  a n d  
O l  
b i o m a s s .  i n  r e l a t i o n  t o  f i s h  p r o d u c t i o n  a n d  w a t e r  q u a l i t y  i n  L a k e  V i c t o r i a .  I n  a d d i t i o n  l a k e s  
, ,  
K y o g a  a n d  A l b e r t  w e r e  s r u d i e d  t o  f a c i l i t a t e  a  c o m p a r i s o n  o n  w a t e r  q u a l i t y  e f f e c t s  o n  f i s h  
I i ; "  




; <  
T h e  L a k e  p r o d u c t i v i t y  p r o j e c t  c o l l a b o r a t e s  w i t h  t h e  U n i v e r s i t y  o f  M i c h i g a n  U S A  a n d  
, r  ;  
F r e s h w a t e r  I n s t i r u t e  C a n a d a .  t h r o u g h  t h e  L a k e  E c o s y s t e m  a n d  B i o d i v e r s i t y  R e s e a r c h  
p r o g r a m s  w h i c h  s u p p o r t  a n  e c o s y s t e m  a p p r o a c h  t o  a q u a t i c  r e s o u r c e  m a n a g e m e n t .  T h e  
a c t i v i t i e s  c a r r i e d  o u t  b y  L a k e  P r o d u c t i v i t y  a n d  t h e s e  c o l l a b o r a t i n g  i n s t i t u t e s  a r e  i n t e r r e l a t e d  
\~. 
· 1 ' . ' l  
a n d  c o m p l i m e n t a r y .  
V .  








The L.1ke Productivity broad objective is to carry out linmological sampling. so as to provide 
timely and continuous, information and guidelines on ecosystem-based management with the 
allention to water quality impacts on the fishery in lakes Victoria. Kyoga and Albert. 
alICe at
 
>n Lake Specific Objectives:
 
,"[0 this 
•	 Determine the physico-chemistry relationships and their effects on water quality and 
fish production, especially, oxygen depletion which causes fish kills and generally 
Ith.	 and affects temporal and spatial fish distribution in the lakes. Nutrient concentrations and 
their role in the eutrophication of lakes, especially Victoria are evaluated. 
Jrces in •	 Determine algal primary production, biomass and "pecies composition and evaluate 
Lre well	 their role as food for fish and if primary production can support fish yield in the 
lakes. Algal response to nutrients and role lake Clarity and in oxygen regimes 
through photosynthesis and decomposition effects are evaluated. These algal effects 
ent and	 on invertebrates (fish food), fish stocks, distribution and production are evaluated. 
•	 Determine the composition, abundance and distribution of z.ooplankton and macro­
invertebrates especially Caradina nilorica and evaluate their role as food for fish. 
Activities 
• To achieve the above objectives the following actlVllles: Physical Hydrolab 
In lake measurements (conductivities, oxygen, pH. and temperature, light attenuation. Secchi 
xarnine transparency, chemistry sampling. nutrient bioassay experiments, primary production, 
gement invertebrates sampling, and C. nilorica were done. Lakes Victoria, Kyoga. Nabugabo 




ies and • Monthly sampling of open regions of Lake Victoria (Bugaia region) and opportunistic 
sampling on FIRl- EEC Cruises were done. These were sampled for physical 
parameters, nutrie!)t chemistry and biological production (algal and invertebrate). 
mal & Algal response to nutrients, z.ooplankton and macro-invertebrate (benthos) abundance. 
Ice and biomass and secondary production were done. Details of activities carried out are 
n Jakes given under different studies\experiments under the project 
In fish 
•	 Inshore shallow bays of lake Victoria were sampled at least once every two months 
for same parameters as in (i). 
A and • Lake Kyoga was sampled in May and October 1994 while Lake Albert once May 
search October. It was not possible to sample these Jakes quarterly a year as planned due to 
:. The in adequate funds and irregular funds. 
'elated 
•	 Rain water collection was done at FIRl and analysis done to determine its composition 
during the months of January to November 1994. 
• Sub-Surface water samples collected a long transect from Port Bell (Uganda) to 
. 
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r l  
•  
M w a n z a  ( T a n z a n i a ) ,  a b o a r d  a  F e r r y  W a g o n  w e r e  c o l l e c t e d  a n d  a n a l y z e d  r o r  n U l r i c r l l s ,  
a l g a l  b i o m a s s  a n d  s p e c i e s  c o m p o s i t i o n  d u r i n g  M a r c h  1 9 9 4 .  
W e s t e r n  L a k e  V i c t o r i a  a n d  t h e  N a b u g a b o  l a k e s  ( N a b u g a b o . K a y a n j a ,  K a ) " u g i )  w e r e  
s a m p l e d  d u r i n g  M a r c h  1 9 9 4 .  
M o n t h  
V i c t o r i a  
L a k e  
K y o g a  
A l b e r t  
B u g a i a  
I n s h o r e  
L a k e  -
w i d e  
- ­
J a n  
+ + +  
+ + +  + + +  
(  
F e b  
M a r c h  
+ + +  
+ + +  
+ + +  
+ + +  
+  1 1 +  
+ + +  
A p r i l .  
M a y  
+ + +  
+ + +  
+ + +  
. + + +  
+ + +  
+ + +  
•  
+ + +  
J u n e  
+ + +  
+ + +  
J u l  
A u g .  
,  
+ + +  
+ + +  
+ + +  
+ + +  
+ + +  
S e p l .  
+ + +  + + +  
+ + +  
O c t .  
+ + +  + + +  
+ + +  
+ + +  
N o v .  
+ + +  + + +  + + . +  
D e c .  
+ + +  
+ + +  
' d
f '  
S u m m a r y  R e s u l t s  J a n u a r y  t o  D e c e m b e r  1 9 9 4  
, '  
•  
T h e  a n n u a l  o x y g e n  c o n c e n t r a t i o n s  a l  B u g a i a ,  t h e  d e e p  w a t e r  s t a t i o n  o f  L a k e  V i e l o r i a ,  
v a r i e d  s i g n i f i c a n t l y  w i t h  O x y g e n  c o n c e n t r a t i o n s  i n  t h e  m i x e d  l a y e r  i n  t h e  r a n g e  6  t o  
9  m g / L .  T h e s e  h i g h  o x y g e n  c o n c e n t r a t i o n s  i n  t h e  s u r f a c e  w a t e r s  w e r e  c o n s i s t e n t  w i t h  
m e a s u r e m e n t s  o f  h i g h e r  a l g a l  b i o m a s s  a n d  p r o d u c t i v i t y .  O x y g e n  c o n c e n t r a t i 0 n s  i n  
l h e  h y p o l i m n c t i c  w a t e r s  ( 3 5  m  a n d  b e l o w )  w e r e  l o w  a n d  f o r  a  l o n g e r  p e r i o d ·  J a n u a r y  
[ 0  M a y  a n d  t h e n  O c t o b e r  t o  D e c e m b e r  - v a l u e s  b e l o w  1  m g l L .  L a k e  V i c t o r i a  s l i l l  
m i x e s  i n  J u n e  t o  J u l y  w i t h  e x t e n d e d  a n o x i a  l a k e w i d e ,  d u r i n g  t h e  n w n t h s  o f  
s t r a t i f i c a t i o n .  T h e  p e r s i s t e n t  a n d  e X l c n s i v e  d e o x y g e n a t i o n  o f  t h e  h y p l o l i m n i o n  h a s  
a p p a r e n t l y  a f f e c t e d  f i s h  d i s t r i b u t i o n  a s  o b s e r v e d  f r o m  o p p o r t u n i s t i c  s a m p l i n g  d u r i n g  
t h e  f i s h  s t o c k  a s s e s s m e n t  s t u d i e s .  
•  I n  L a k e  V i c t o r i a ,  t h e  e u p h o t i c  z o n e  c o n t i n u e d  t o  s h r i n k  c o m p a r e d  t o  p a s t  
o b s e r v a t i o n s .  I t  w a s  i n  t h e  r a n g e  5  m  t o  1 0  m  o f f s h o r e  ( B u g a j a )  a n d  t w i c e  a s  s h a l l o w  


















5 m observed in 1990-1992. 
•	 Lake Victoria Secchi lransparency was of the range 1.0 to 2.3 m at Bugaia during !he 
mixing period of June to July. 
•	 Algal biomass and productivity was high Jakewide but higher in lhe shallow inshore 
bays than in deep open waters. Minimum algal productivity was observed in July to 
September corresponding to periods of severe light limitation. 
•	 Composition. distribution and abundance of zooplankton remained generally as 
reponed previously. In Bugaia a new species Cerodaphnia dubia was encountered 
in small numbers. TIlis large bodied species together with lhe previously reponed D. 
/ulllno/tzi (monacha) provides further evidence of inefficient harvesting of zooplankton 
at the deeper offshore waters of Lake Victor ~ 
•	 Seasonal variation in abundance of zooplankton at the deep offshore station followed 
a pallern comparable to that previously reponed with a build up of densities during 
the first quaner of the year. The peak density was in May. • 
•	 Stomach content analysis showed that cyclopoid copepods were the major prey item 
for cyprinid pelagic and R. ar8entea while Chaoborus larvae. pupae and lhe prawn. 
C. nilorica were lhe major prey of lhe cichlid haplochomines. 
•	 Length frequency analysis of cyc!opoid calanoid copepods indicated a size 
differentiation of copepoid developmental stages. 
Constraints I 
•	 Inadequate funds to suppon all research components and experiments of lhe project. 




•	 Lack of appropriate equipment and e.g. microbalance and gas chromatography to 
measure nitrogen gas samples and screen phycotoxins. 
Constraints 3 
•	 [nadequate manpower to handle all the research components. For example physical 
limnology which includes meteorological and hydrological data collection. nutrient 
chemistry, algal primary production and algal taxonomy are being handled by only 
(Wo research officers instead of four. 
Future	 work plans 
•	 Continue with the Nutrient chemistry. study eutrophication and algal growth processes 
and invel1ebrates dynamics to build up an adequate data base required in assessment 
-- \ 
. .  
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o f  w a t e r  q u a l i t y  i m p a c t s  o n  f i s h  p r o d u c t i o n .  
. ,  
B i o d i v e r s i t y  a n d  c l i m a t e  c h a n g e  i n  E a s t  A f r i c a  - L a k e  V i c t o r i a  I D E A L  L i m n o l o g y  
p r o j e c t .  T h i s  p r o j e c t  i s  f u n d e d  b y  t h e  U S A .  N a t i o n a l  S c i e n c e  F o u n d a t i o n .  T h e  
p r i n c i p a l  i n v e s t i g a l O r s  i n  t h i s  p r o j e c t  a r e  P r o f .  J .  T .  L e l u n a n  f r o m  U n i v e r s i t y  o f  
M i c h i g a n ,  a n d  D r . F . W . B u g e n y i ,  R .  M u g i d d e ,  L .  N d a w u l a  &  G . M b a h i n z i r e k i  f r o m  
F I R I .  
•  
T w o  c o l l a b o r a t i v e  p r o j e c t s  o p e r a t e  u n d e r  t h e  L a k e  P r o d u c t i v i t y  P r o j e c t .  T h e s e  a r e ,  
R e s u l t s  o f  S t u d i e s  u n d e r  t h e  L a k e  P r o d u c t i , ' i t y  P r o j e c t  
P n  




L a k e  V i c t o r i a  E c o s y s t e m s  P r o j e c t :  S t r u c t u r e  a n d  F u n c t i o n  o f  a  T r o p i c a l  E c o s y s t e m .  
p r o j e c t  i s  a l s o  f u n d e d  b y  N S F .  T h e  p r i n c i p a l  i n v e s t i g a t o r s  a u : :  
T h i s  
b i  
•
• 	  
P r o f e s s o r  G e o r g e  K l i n g ,  P r o j e c t  H e a d .  U n i v e r s i t y  o f  M i c h i g a n  
• 	  
D r .  F . W .  B u g e n y i ,  D i r e c t o r  o f  R e s e a r c h ,  R o s e  M u g i d d e .  R e s e a r c h  O f f i c e r .  a n d  M r .  
L u c a s  N d a w u l a .  R e s e a r c h  O f f i c e r ,  F i s h e r i e s  R e s e a r c h  I n s t i l U l e ,  N A R O .  J i n j a .  U g a n d a  
D r .  A n n e  G i b l i n .  M a r i n e  B i o l o g i c a l  L a b o r a t o r y ,  W o o d s  H o l e  
• 	  
D r .  R O b e r t  H e c k y ,  F r e s h w a t e r  I n s t i t u t e ,  G o v e n u n e n t  o f  C a n a d a  
•
•  
• 	  
P r o f e , s s o r  J a m e s  K i t c h e l l ,  U n i v e r s i t y  o f  W i s c o n s i n - M a d i s o n  
•  
D r .  S a l l y  M a c i n t y r e .  U n i v e r s i t y  o f  C a l i f o r n i a  a t  S a n t a  B a r b a r a  
•  
D r .  P e t e r  R e i n t h a l ,  E a s t e r n  M i c h i g a n  U n i v e r s i t y  
•  
A c t i v i t i e s  a n d  s o m e  r e s u l t s  o f  t h e s e  t w o  p r o j e c t s  a r e  r e p o n e d  b e l o w  t o g e t h e r  w i t h  r e s u l t s  o f  
o t h e r  s t u d i e s  o f  t h e  p r o j e c t .  
•  
I l  
. ;  
2 . 3 . 1 . 	  B i o d i v e r s i t y  a n d  c l i m a t e  c h a n g e s  i n  E a s t  A f r i c a  L a k e  V i c t o r i a  I D E A L  L i m n o l o g y  
. " . ­
P r o j e c t  
• •  
r '  .  
I n t r o d u c t i o n  
•  
T h e  L a k e  V i c t o r i a  I d e a l  L i m n o l o g y  o p e r a t e s  i n  c o n j u n c t i o n  w i t h  t h e  F i s h e r i e s  R e s e a r c h  
I n s t i t u t e  ( F l R I )  a t  J i n j a .  I t  c a r r i e s  o u t  R e s e a r c h  w h i c h  c o m p l i m e n t s  t h e  F I R I - L a k e  
p r o d u c t i v i t y  p r o j e c t .  
T h e  g r e a t  L a k e s  i n  E a s t  A f r i c a  h o l d  w i t h i n  t h e i r  b a s i n s  a n d  s e d i m e n t s  e v i d e n c e  a b o u t  
t h o u s a n d s  o f  m i l l e n i a  o f  c o n t i n e n t a l  r e s p o n s e s  t o  g l o b a l  c l i m a t e  c h a n g e  i n c l u d i n g  t h e  
e n v i r o n m e n t a l  c o n d i t i o n s  d u r i n g  t h e  e v o l u t i o n  o f  t h e  o f  t h e  h u m a n  s p e c i e s .  T h e  c o n d i t i o n s  
i n  t h e  L a k e  V i c t o r i a  h a v e  c h a n g e d  p r o f o u n d l y  i n  [ h e  l a s t  t h r e e  d e c a d e s  w i t h  t h r e a t s  t o  w a t e r  
q u a l i t y  a n d  L a k e  B i o d i v e r s i t y .  T h e  d i v e r s e  p r o c e s s e s .  b i o t a  a n d  i n t e r a c t i o n  t h a t  c a u s e  t h e s e  
c h a n g e s  a r e  n o t  c l e a r l y  u n d e r s t o o d .  F o r  i n s t a n c e ,  n u t r i e n t  d y n a m i c s  e s p e c i a l l y .  p h o s p h a t e s  
u p t a k e  a n d  n i t r o g e n  f i x a t i o n  r a t e s  a n d  i n v e r t e b r a t e s  a n d  s e c o n d a r y  p r o d u c t i o n  r e m a i n  t o  b e  




















, to be 
by the 
Lake Ecosystem with allention to interaction of major physical. chemical and biological 
processes. 
Project broad objectives 
•	 Observational program for quanerly a year sampling to measure physical. chemical 
and biological (algae and invenebrates) and collect integrated samples for 
biogeochemical analysis. 
•	 Process oriented experimental studies of finite duration that are intended to provide 
rate measurements as needed for the development of ecosystem models. 
Project Activities 
~ 
The aim of the lake Biodiversity program was to carry out Iimnological sampling. including 
bioassay in the shallow and deep waters of Lake Victoria. To achieve this: 
•	 Quanerly year sampling in offshore and Napoleon Gulf was done to measure 'physical 
& chemical Parameters, rates of phytoplankton photosynthesis and nitrogen fixation. 
nutrient bioassay experiments and invenebrates samples for abundance and secondary 
production. 
•	 Upgrading the analytical chemistry laboralory at FIRI providing ponable equipment 
that enable field rapid processing of samples (SRP & SRSi) while in the field and 
achieve high quality results. 
•	 Training of FIRI personnel in new laboratory and field techniques: Operation of 
Colorimeter, Mini·Spectrophotometer. Nutrient Bioassay experiments and nutrient 
uptake experiments. • 
•	 Provided and assisted FIRI staff to learn computer software packages. 
Results 
•	 Rates of phosphates inshore were curvilinear and equilibrium approached within 20 
minutes because of high PH turn over rates inshore. 
•	 Increased algal biomass was highest in bioassay experiment with singly N additions. 
followed by combinations (N ,P & Si and lowest in singly P, compared with control 
treatments. 
.. Nitrogen fixation rates were high from samples collected inshore shallow bays than 
open lakes samples.(b) with possible N limitation to algal production especially in 
deeper waters where light limitation is severe. 
•	 Bioassay experimental additions of nutrients to epilimnion waters are being done and 
data generated so far is currently being analysed at FIRI. 
•	 Samples collected for paniculates are currently being analysed in the US by Prof 
I.Lehman. These include P,C & N. These analysed are panicularly imponant in 
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•  
• 	  
O n  g o i n g  l I l e a s u r e m e n l s  o f  t e m p e r a t u r e  a n d  c o n d u c t i v i t y  p r o f i l e s  u s i n g  a  h y d r o l a b  1 0  
; i  
d C l e m l i n e  e x t e n t  o f  a n o x i a , t h e  p a l l e r n s  o f  m i x i n g  a n d  s t r a t i f i c a t i o n  i n  t h e  l a k e .  
T  
"  
2 . 3 . 2 . 	  
L a k e  V i c t o r i a  E c o s y s t e m s  P r o j e c t :  S t r u c t u r e  a n d  F u n c t i o n  o f  a  t r o p i c a l  
E c o s y s t e m  
I n t r o d u c t i o n  
T h e  L a k e  V i c t o r i a  E c o s y s t e m s  P r o j e c t  ( L V E S P )  o p e r a t e s  i n  c o n j u n c t i o n  w i t h .  a n d  u n d e r  t h e  
a u s p i c e s  o f ,  t h e  F i s h e r i e s  R e s e a r c h  I n s t i t u t e  ( F I R I )  a t  J i n j a .  T h e  j u s t i f i c a t i o n  f o r  o u r  r e s e a r c h  
p r o g r a m  i s  t h e  n e e d  t o  J e a r n  h o w  t h e  L a k e  V i c t o r i a  e c o s y s t e m  i s  s t r u c t u r e d  a n d  h o w  i t  
- : '  
f u n c t i o n s .  T h i s  p r o b l e m  i s  i m p o r t a n t  b e c a u s e .  f i r s t .  L a k e  V i c t o r i a  h a s  b e e n  t r a n s f o r m e d  i n  
r e c e n t 	  y e a r s  t o  t h e  p O i n t  w h e r e  f i s h e r i e s  a n d  w a t e r  qu~ty a r e  i n  j e o p a r d y .  a n d  s e c o n d .  
: I (  
b e c a u s e  w , : ,  k n o w  v e r y  l i t t l e  a b o u t  a q u a t i c  e c o s y s t e m s  i n  t h e  t r o p i c s  a n d  h o w  t h e y  c o m p a r e  
t o  a q u a t i c  e c o s y s t e m s  i n  t h e  t e m p e r a t e  z o n e .  O u r  o v e r a l l  g o a l  i s  t o  d e t e m l i n e  t h e  r a l e s .  
v a r i a n c e .  a n d  m a g n i t u d e  o f  c r i t i c a l  c o n t r o l s  i n  a  t r o p i c : \ ' !  e n v i r o n m e n t .  i n  o r d e r  t o  s o l i d i f y  
o r  r e f u t e  c u r r e n t  e c o s y s t e m  t h e o r i e s .  W e  h o p e  t o  d i s c o v e r  w h a t  g o v e r n s  t h e  L a k e '  V i c t o r i a  
e c o s y s t e m  a n d  i t s  r e s p o n s e  t o  p a s t  a n d  i m p e n d i n g  c h a n g e s  b r o u g h t  o n  b y  e u t r o p h i c a t i o n .  
c l i m a t e  s h i f t s .  a n d  i n t r o d u c e d  s p e c i e s .  
A c t i v i t i e s  o f  t h e  P r o j e c t  
• 	  U p g r a d i n g  t h e  a n a l y t i c a l  c h e m i s t r y  l a b o r a t o r y  a t  F r R l  a n d  i m p r o v i n g  o u r  a b i l i t y  t o  
' r a p i d l y  p r o c e s s  s a m p l e s  u p o n  r e t u r n  f r o l 1 1  t h e  f i e l d  a n d  m o s t  i m p o r t a n t l y  t o  a c h i e v e  
h i g h  q u a l i l y  r e s u l t s .  
• 	  I n s t a l l a t i o n  o f  a  m e t e o r o l o g i c a l  s t a t i o n  a t  t h e  J i n j a · P i e r .  
• 	  
T r a i n i n g  o f  F I R !  p e r s o n n e l  i n  n e w  l a b o r a t o r y  a n d  f i e l d  t e c h n i q u e s .  i n c l u d i n g .
. ;  i (
a l k a l i n i t y  t i t r a t i o n .  m e a s u r e m e n t s  o f  l o w  l e v e l  i n  s i t u  C O ,  c o n c e n t r a t i o n s  u s i n g  a  L i ­
I I  '  
C o r  C O , A n a l y z e r .  o p e r a t i o n  a n d  m a i n t e n a n c e  o f  t h e  m e t e o r o l o g i c a l  s t a t i o n  a n d  
S e a B i r d  E l e c t r o n i c s  C T D  p r o f i l e r ,  t h e  s a m p l i n g  a n d  e x p e r i m e n t a l  m a n i p u l a t i o n  o f  
s e d i m e n t  c o r e s  u s i n g  m i c r o - K u e l l e n b e r g .  K B .  a n d  b o x  c o r e r s  a n d  u s e  o f  a  M a g e l l a n  
, .  
G e o g r a p h i c a l  P o s i t i o n i n g  S y s t e m .  
• 	  A s s i s t i n g  F I R !  p e r s o n n e l  i n  t h e  r o u t i n e  c o l l e c t i o n  o f  s a m p l e s  a t  t h e  o f f s h o r e  s t a t i o n  
n c a r  B u g a i a  I s l a n d .  
• 	  C r o s s  l a k e  c r u i s e  i n  D e c e m b e r  1 9 9 4  t o  d e t e n n i n e  t h e  s p a t i a l  v a r i a b i l i t y  o f  a  n u m b e r  
o f  p a r a m e t e r s  o n  t h e  l a k e .  
• 	  S a m p l e s  c o l l e c t e d  f o r  s t a b l e  i s o t o p e s  a r e  c u r r e n t l y  b e i n g  a n a l y z e d  i n  t h e  U S  a n d  
C a n a d a .  T h e s e  i n c l u d e  t h e  a l l C  o f  D l C .  P O C  a n d  b i o l o g i c a l  m a t e r i a l s  i n c l u d i n g .  
f i s h .  z o o p l a n k t o n .  p l a n t s .  a n d  s e d i m e n t s .  a s  w e l l  a s  t h e  o l i N  o f  f i s h .  z o o p l a n k t o n .  
p l a n t s .  a n d  s e d i m e n t s .  T h e s e  a n a l y s e s  a r e  p a r t i c u l a r l y  i m p o r t a n t  i n  d e t e r m i n i n g  t h e  
s t r u c t u r e  o f  t h e  f o o d  w e b  i n  t h e  l a k e  a n d  m o s t  s h o u l d  b e  c o m p l e t e d  b y  M a r c h  1 9 9 6 .  




27 Laboratory . 
b (0 
• Sediment cores have been collected from Pilkington Day, Duvuma Channel and 2 
offshore sites in Lake Victoria for paleolimnology. These are presently being looked 
at the Freshwater InstilUle and the University of Michigan. 
ita! 
• The iniernal loading of nutrients to Lake Victoria is being determined by labordtory 
incubations of intact sediment cores. Sediment cores have been collecled from 
Pilkington Bay, Buvuma Channel and 2 offshore sites in Lake ViclOria. Cores are 
held in oxic and anoxic conditions and the release of phosphorus and nitrogen are 
. the measured. All respiration measurements have been completed at FIR! and the P and 
N concentrations are being determined in the US.Hch 
w it • Ongoing measurements of temperature and conductivity profiles using the CTD to be 
d in used to deternline the patterns of mixing and strWfication in the lake and well as 
Jnd. mixing and nutrient transpol1. Currently the data has been downloaded at FIR! and 
pare initially processed there. Other analyses are done by Dr. MacIntyre to model these 
ales. processes. These parameters are measured every 6 weeks at a number of inshore 
idify sites from Napoleon Gulf to Pilkington Bay as well as at as many offshore slles as is 
possible.loria 
tion. 
• Working in conjunction with Wetland\Ecotone team. samples collecled from the 
wetlands are being analyzed for stable isotope. 
Results of Project during 1994 
ly to 
lieve • Field and laboratory experiments have shown that: (a) the return of nitrogen from the 
sediments to the water column is more pronounced that the return of phosphorus; (b) 
there is some Iimitation of algal production by low' levels of Cal both inshore and 
offshore; (c) there is movements of water (and nutrients) from inshore regions such 
as bays, to inshore channels that connect with the offshore regions. 
Jing. 
a Li- • Stable isotope studies of 6,3C of DIC and pac indicate greater production occurring 
and inshore than offshoce suggesting that the drawdown of Cal could be a potential faclor 
m of limiting lake primary production in the water column. 
ellan 
2,3.3. Physico-chemical effects and algal growth on water quality and fish production 
alion 
. By F.W.B. Bugenyi, R. Mugidde, M. Magumba & P. Nyonyitono. 
11ber Background 
Physico-chemical and algal research on Lake Victoria was initiated in 1990 to assess the 
and apparent changes in nutrient chemistry, algal biomass. production and species composition 
ling. at that time, which affect fish production. Results obtained facilitated a comparison of current 
(ton. observation to the historical limnological data base of mixing regimes. nutrient 
g the concentrations. phytoplankton abundance and productivity. Studies carried out indicate that: 
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p r o n o u n c e d  a n d  p r o l o n g e d  h y p o l i n H l e l i c  a n o x i a .  e l e v a t e d  phylobioma~s a n d  a l g a l  
p r o d u c t i v i t y .  f r e q u e n t  a l g a l  b l o o m s  a s s o c i a t e d  w i t h  f i s h  k i l l s  a n d  d o m i n a n c e  o f  b l u e  g r e e n  
a l g a e  ( c y a n o b a c t e r i a )  m o s t  o f  t h e  y e a r .  T h e s e  o b s e r v a t i o n s  i n d i c a t e  a  d e t e r i o r a t i n g  " a t e r  
q u a l i t y .  e s p e c i a l l y  a n o x i a  w h i c h  r e d u c e s  t h e  h a b i t a b l e  f i s h  v o l u m e .  a n d  p u t s  a t  r i s k  t h e  
f i s h e r y .  e s p e c i a l l y  t h e  r e m n a n t s  o f  t h e  b e n t h i c  h a p l o c h r o m i n e  s p e c i e s  t t u o u g h o u t  th~ l a k e .  
P h y s i c o - c h e m i s t r y  
T h e m l a l  s t r a t i f i c a t i o n  w a s  o b s e r v e d  i n  L a k e  V i c t o r i a  i n  J a n u a r y  t o  M a y  a n d  i n  A u g u s t  t o  
D e c e m b e r  1 9 9 4 .  T h e  d i s t r i b u t i o n  o f  o x y g e n  o v e r  d e p t h  w a s  s t r o n g l y  a f f e c t e d  b y  t h e  a n n u a l  
c y c l e  o f  t h e r m a l  s t r a t i f i c a t i o n .  O x y g e n  c o n c e n t r a t i o n  w e r e  <  1  m g  l i t e r "  i n  t h e  h y p o l i m n i o n  
m o s t  o f  t h e  y e a r .  H o w e v e r .  d u r i n g  t h e  m o n t h s  o f  d e e p  l a k e  m i x i n g  ( J u n e  t o  J u l y )  o x y g e n  w a s  
i n  t h e  r a n g e  5  t o  6  m g  l i t e r '  i n  6 0  m  d e p t h .  L a k e  K y o g a  d u e  t o  i t s  s h a l l o w  d e p t h  m i x e s  a l l  
y e a r  r o u n d ,  w h i l e  L a k e  A l b e r t  e x h i b i t s  w e a k  t h e r m a l  a n c \ : J o x y g e n  s t r a t i f i c a t i o n  i n  t h e  d e e p  
o p e n  w a t e r s .  
L i g h t  a t t e n u a t i o n  i n  L a k e  V i c t o r i a  w a s  r a p i d  i n  i n s h o r e  ( m e a n  1 . 0  I n n r ' )  t h a n  i n
.  ,  
o f f s h o r e ( m e a n  0 . 5 1 n  m " )  w a t e r s  d u r i n g  1 9 9 4 .  S e a s o n a l  c h a n g e s  i n  S e c c h i  d e p t h  t r a n s p a r e n c y  
w e r e  o b s e r v e d  i n  t h e  d e e p e r  w a t e r  o f  L a k e  V i c t o r i a  a n d  w a s >  2  m  i n  J u n e , J u l y "  t h e  p e r i o d  
o f  d e e p  l a k e  m i x i n g .  T h e  e u p h o t i c  d e p t h  i n c r e a s e s  s y n c h r o n o u s l y  w i t h  t h e  S e c c h i  d e p t h ,  
b e i n g  d e e p e s t  ( 7  - 8  m )  i n  J u n e - J u l y .  T h i s  e u p h o t i c  d e p t h  w a s ,  h o w e v e r .  u n u s u a l l y  s h a l l o w '  
c o m p a r e d  t o  1 0  m . t o  2 9 . 2  m  o b s e r v e d  i n  p r e v i o u s  y e a r s  ( 1 9 9 1 - 9 3 )  a t  t h e  s a m e  p e r i o d  o f  t h e  
y e a r .  T h e r e  w a s  a  h i g h  c o r r e l a t i o n  b e t w e e n  p a r t i c u l a t e  o r g a n i c  m a t t e r .  e s p e c i a l l y  a l g a l  
b i o m a s s ( c h l o r o p h y l l - a )  a n d  t h e  S e c c h i  t r a n s p a r e n c y  ( R
2  
=  0 . 8 0 ) .  L o w e r  l a k e  t r a n s p a r e n c y  
w a s  a s s o c i a t e d  w i t h  d e n s e  a l g a l  b l o o m s  w h i c h  r e d u c e d  l i g h t  p e n e t r a t i o n s  t o  d e e p e r  d e p t h  i n  
L a k e  V i c t o r i a .  L a k e  K y o g a  s h o w e d  h o r i z o n t a l  d i f f e r e n t i a t i o n  i n  p h y s i c o - c h e m i c a l  
p a r a m e t e r s .  S e c c h i  t r a n s p a r e n c y  f o r  i n s t a n c e ,  w a s  h i g h e s t  i n  B b a n g a l a  ( m e a n  1 . 0  m )  a n d  l e a s t  
i n  M u n t u  a n d  M u s w a k i r e ( m e a n  0 . 6  m ) ,  L a k e  A l b e r t  w a t e r s  w e r e  m u c h  c l e a r e r  t h a n  t h o s e  
o f  l a k e s  V i c t o r i a  a n d  K y o g a  w i t h  S e c h h i  t r a n s p a r e n c y  i n  t h e  r a n g e  1 . 8  m  t o  4  m  l a k e  w i d e .  
A l g a l  b i o m a s s  i n  t h e  i n s h o r e  a r e a s  o f  L a k e  V i c t o r i a  w a s  i n  t h e  r a n g e  3 0  1 0  8 0  m g . m · '  a n d  
h a l f  a s  h i g h  i n  t h e  d e e p e r  o f f s h o r e  w a t e r s  a t  B u g a i a .  F u r t h e r  e v i d e n c e  o f  h i g h e r  a l g a l  
a b u n d a n c e  i n  t h e  b a y s  t h a n  i n  o p e n  w a t e r s  w a s  o b t a i n e d  f r o m  o b s e r v a t i o n s  d o n e  a  l o n g  a  
t r a n s e c t  f r o m  P o r t b e l l  ( U g a n d a ) .  t h r o u g h  t h e  d e e p  o p e n  w a t e r s .  t o  t h e  s h a l l o w  i n s h o r e  b a y s  
i n  M w a n z a ( T a n z a n i a ) .  L a k e s ' K y o g a  a n d  A l b e r t  e x h i b i t e d  l o w e r  a l g a l  b i o m a s s  i n  t h e  r a n g e  
5  t o  2 5  m g . m "  a n d  2  t o  2 0  m g m "  r e s p e c t i v e l y .  
T h e  i n  s i t u  a l g a l  v o l u m e t r i c  p r o d u c t i o n  p r o f i l e s  o f  L a k e  V i c t o r i a  w e r e  s h a l l o w e r  t h a n  t h o s e  
o f  A l b e r t  a n d  K y o g a .  r e f l e c t i n g  t h e  r a p i d  u n d e r w a t e r  l i g h t  a t t e n u a t i o n  t y p i c a l  o f  t h e  e u t r o p h i c  
L a k e  V i c t o r i a .  O f f s h o r e  L a k e  V i c t o r i a  a r e a l  a l g a l  p r o d u c t i o n  w a s  i n  t h e  r a n g e  8  t o  1 8  
g O , . m ·
2
. d - '  a n d  w a s  t w i c e  a s  h i g h  i n  t h e  i n s h o r e  s h a l l o w  b a y s  o f  P i l k i n g t o n  B a y .  N a p o l e o n  
G u l f  a n d  B u v u m a  c h a n n e l .  L o w e r  a l g a l  p r o d u c t i o n  w a s  o b s e r v e d  i n  S e p t e m b e r  associal~d 
w i t h  a  p h y t o p l a n k t o n  c r a s h  ( m e a n  c h l o r o p h y l l  5 . 4  m g .  ~') u n l i k e  t h e  p r e v i o u s  y e a r s  o f  a  
S e p t e m b e r - O c t o b e r  m a j o r  m a x i m u m  a l g a l  p r o d u c t i o n .  A l g a l  p r o d u c t i o n  i n  L a k e  V i c t o r i a  w a s  
s e v e r e l y  l i g h t  l i m i t e d  m o s t  o f  t h e  y e a r  e s p e c i a l l y  i n  d e e p e r  o f f s h o r e  w a t e r s  d u e  t o  s e l f  
s h a d i n g  a n d  a  d e e p e r  m i x e d  d e p t h .  S u b s t a n t i a l l y  i n c r e a s e s  i n  i n t e g r a l  p r o d u c t i o n  w a s  n o t  
a c h i e v e d ,  a  t r e n d  w h i c h  t h r e a t e n s  t h e  s u s t a i n a b i l i t y  o f  t h e  c u r r e n t  h i g h  f i s h  y i e l d s  i n  L a k e  
V i c t o r i a .  R e l a t i v e l y  l o w e r  p r o d u c t i o n  w a s  o b s e r v e d  i n  L a k e  A l b e r t  a n d  K y o g a  c o m p a r e d  t o  
. - - . .  ,  
29	 30 
algal stations of similar depth in Lake Victoria. 
: green 
~ waler Lake Victoria's algal flora was dominated by blue green algae throughout the year. while 
isk the lakes Kyoga and Albert had higher proportions of green algae than Victoria. The low 
i lake. concentration of dissolved inorganic nitrogen in Lake Victoria seem to select· for the 
heterocystous nitrogen fixing cyanobacteria that now dominant the phytoplankton 'of Lake 
Victoria. This proliferation of the non digestible. potentially toxic blue green algae if;] Lake 
Victoria are a threat to fish production. The diatom assemblage of the three lakes 'is quite 
Igust to different. Diatoms Cye/os/ephallodiscus and eye/o/ella were regularly seen in Lake Albert. 
annual while Melosira was present in Lake Kyoga but absent and replaced by Ni/;;chia in Lake 
limnion Victoria. 
~en was 
ixes all	 Nutrient bioassays enriched by addition of nitrogen increased in algal biomass (chlorophyll·a) 
le deep	 in respect to the control at both the inshore and offshore sC2tions. No much differences were 
demonstrated by phosphorus nor silica additions or a combination of the three. This suggests 
that algal growth in Lake Victoria may be limited by nitrogen. Further evidence of nitrogen 
:han in limitation was obtained from the high rates of nitrogen fixation and high nitrogen uptake by 
Jarency algae. Phosphorus debt was low and negligible in the deeper open lake samples due to the 
: perioo excess phosphorus concentrations in Lake Victoria. 
depth. 
shallow 
j of the Constraints 
Iy algal 
parency Inadequate funds to support all research components and experiments of the project. Funds 
lepth in were insufficient to support quarterly sampling of lakes Kyoga and Albert as planned.
hemical 
nd least Constraints 
in those 
e wide. Lack of appropriate equipment and eg microbalance and gas chromatography to measure 
nitrogen gas samples and screen phycotoxins. 
01') and 
~r algal Constraints 
long a • 
re bays Inadequate manpower to handle all the research components . For example physical 
e range limnology which includes meteorological and hydrological data collection. nutrient chemistry. 
algal primary production and algal taxonomy are being handled by only two research officers 
instead of four. This is a gross research over load. 
n those 
trophic 
, Future work plans 
l to 18 
lpoleon Continue with the Nutrient chemistry. study eutrophication and algal growth processes. 
ociated 
rs of a 
ria was 
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Zoo(ll~nklon C o n l l n u n i t i c s  o f  L~kcs V i c t o r i a ,  K ) ' o g a  a n d  A l b e r t  
B y  M w e b a z a - N d a w u l a ,  L u c a s  
T h e  m a i n  o b j e c t i v e  o f  i h i s  s t u d y  w a s  t o  m o n i c o r  t h e  c o m p o s i t i o n ,  d i s t r i b u t i o n  a n d  a b u n d a n c e  
p a t t e r n s  o f  z o o p l a n k t o n  i n  t h e  v a r i o u s  l a k e s  a n d  r e l a t e  t h e m  t o  ! i s h  p r o d u c t i o n .  I n v e s t i g a t i o n s  
w e r e  c a r r i e d  o u t  o n  L a k e s  V i c t o r i a  K y o g a  a n d  A l b e r t .  S a m p l e s  f r o m  L a k e  V i c t o r i a  w e r e  
t a k e n  f r o m  t h r e e  i n s h o r e  s h a l l o w  w a t e r  s t a t i o n s  ( N a p o l e o n  G u l f .  B u v u m a  C h a n n e l  a n d  
P i l k i n g t o n  B a y )  a n d  o n e  o p e n ,  d e e p  w a t e r  s t a t i o n  ( B u g a i a ) .  T h e  l a t t e r  s t a t i o n  w a s  s a m p l e d  
m o n t h l y  a s  m u c h  a s  p o s s i b l e  w h i l e  i n s h o r e  s t a t i o n s  w e r e  s a m p l e d  q u a r t e r l y .  L a k e  K y o g a  w a s  
s a m p l e d  t w i c e :  i n  M a y  a n d  O c t o b e r  w h i l e  L a k e  A l b e r t  w a s  s a m p l e  o n c e  i n  M a y .  A t  a l l  s i t e s  
s a m p l e s  w e r e  t a k e n  w i t h  t h e  u s e  o f  c o n i c a l  n e t s  w i t h  O . 5 m  m o u t h  o p e n i n g .  N i t e , ;  n e t  m e s h e s  
o f  6 0 u m  a n d  l O O u m  w e r e  u s e d  f o r  s a m p l i n g  m i e r o - a n d - m a c r o - z o o p l a n k t o n  r e s p e c t i v e l y .  
S a m p l e s  w e r e  ! i x e d  i n  t h e  ! i e l d  w i t h  5  %  f o r n l a l i n  , . .  g l u c o s e  s o l u t i o n .  L a b o r a t o r y  
e x a m i n a t i o n  a n d  c o u n t i n g  p r o c e e d e d  u n d e r  a  b i n o c u l a r  d i s s e c t i n g  m i c r o s c o p e  a r l e r  s u b  
s a m p l i n g  p r o c e d u r e s .  
•  
.  G e n e r a l  r e m a r k s  &  S u m m a r y  
T h e r e  i s  a  r e m a r k a b l e  u n i f o r n l i t y  i n  s p e c i e s  c o m p o s i t i o n  a n d  c o m m u n i t y  s t r u c t u r e  o f  
z o o p l a n k t o n  i n  a l l  ~hree l a k e s ,  w i t h  t h e  c y c l o p o i d  c o p e p o d s  ( a n d  T .  n e g l e c r u s  i n  p a r t i c u l a r )  
a s  t h e  n u m e r i c a l l y  s u p e r i o r  g r o u p  i n  t h e  l i m n e t i c  e n v i r o n m e n t .  M o s t  o f  t h e  z o o p l a n k t e r s  a r e  
e u r y t o p i c ,  o c c u r r i n g  i n  a l m o s t  t h e  w h o l e  r a n g e  o f  h a b i t 4 t s  i n  e a e h  o f  t h e  t h r e e  l a k e s .  
D i a p t o m i d  c o p e p o d s  c 1 a d o c e r a n s ,  r o t i f e r a n s  a n d  a q u a t i c  i n s e c t  l a r v a e  a n d  t h e  d e c a p o d  p r a w n ,  
t h o u g h  c o m m o n  t o  a l l  t h r e e  l a k e s  c o n t r i b u t e  m u c h  s m a l l e r  p r o p o r t i o n s  t o  t o t a l  z o o p l a n k t o n .  
A b s e n c e  o f  d a p h n i d  c 1 a d o c e r a n s  i n  L a k e  K y o g a  a n d  v i r t u a l  a b s e n c e  o f  d i a p t o m i d  c o p e p o d s  
i n  L a k e  A l b e r t  a r e  n o t a b l e  e x c e p t i o n s .  D i f f e r e n c e s  i n  la~e m o r p h n l e t r y .  l i m n o l o g i c a l  a n d  
b i o l o g i c a l  c h a r a c t e r i s t i c s  m a y  e x p l a i n  s u c h  c o m m u n i t y  s t r u c t u r e  d i f f e r e n c e s .  R e c e n t (  
p r e l i m i n a r y )  s t u d i e s  o n  t r o p h i c  i n t e r a c t i o n s  b e t w e e n  ! i s h  a n d  z o o p l a n k t o n  c o m m u n i t y  i n  L a k e  
V i c t o r i a  h a v e  i n d i c a t e d  p r e f e r e n t i a l  c o n s u m p t i o n  o f  c r u s t a c e a n  a n d  o t h e r  c a t e g o r i e s  o f  
z o o p l a n k t o n  b y  b o t h  l a r v a l ,  j u v e n i l e  a n d  s o m e  a d u l t  ! i s h e s  ( p e r s o n a l  o b s e r v a t i o n s ) .  R e p o r t s  
i n  l i t e r a t u r e  o n  t h e  s u b j e c t  s h o w  ! i s h  p r e d a t o r s  a s  t h e  c h i e f  a r c h i t e c t s  o f  z o o p l a n k t o n  
c o m m u n i t y  s t r u c t u r e  a n d  s p e c i e s  a b u n d a n c e  p a t t e r n s .  T h u s  t h e  o b s e r v e d  d i f f e r e n c e s  a c r o s s  
t h e  t h r e e  l a k e s  c a n  b e  p a r t l y  a t t r i b u t e d  t o  t h e  i m p a c t  o f  f i s h  p l a n k t i v o r y .  A l l  t h r e e  l a k e s  h a v e  
r i c h  p e l a g i c ,  p l a n k t i v o r o u s  f i s h  c o m m u n i t i e s  e . g .  R .  a r g e n t e a  i n  L a k e s  V i c t o r i a  a n d  K y o g a  
a n d  B r y c i n u s  n u r s e  i n  L a k e  A l b e r t .  
C o n s t r a i n t s  
• 	  
I n  o r d e r  t o  o b t a i n  a n  i n s i g h t  i n t o  a s p e c t s  o f  e n e r g y  n o w  b e t w e e n  z o o p l a n k t o n  a n d  
o t h e r  t r o p h i c  l e v e l s .  i t  i s  n e c e s s a r y  t o  e s t i m a t e  s t a n d i n g  e r o p  b i o m a s s  i n  u n i t s  o f  d r y  
w e i g h t .  S u c h  d e t e r m i n a t i o n  r e q u i r e s  t h e  u s e  o f  a  s e n s i t i v e  ( c a .  O . l u g )  b a l a n c e .  L a c k  
o f  t h i s  e q u i p m e n t  i s  s t i l l  a  m a j o r  c o n s t r a i n t  i n  c u r r e n t  z o o p l a n k t o n  r e s e a r c h  e f f o r t s .  
• 	  
T b c r e  i s  n e e d  f o r  a d e q u a t e  f u n d i n g  t o  a l l o w  t h e  m o r e  d i s t a n t  l a k e s  K y o g a  a n d  A l b e r t  
t o  b e  s a m p l e d  m o r e  o f t e n  i n  o r d e r  t o  g e t  m o r e  m e a n i n g f u l  d a t a  s e t s  o f  z o o p l a n k t o n  
a n d  o t h e r  d i s p l i n e s  f o r  c o m p a r i s o n  w i t h  L a k e  V i c t o r i a  a n d  o t h e r  w a t e r  b o d i e s  i n  t h e  
r e g i o n .  
31 32 
Future projections 
Future work will continue the periodic monitoring activities so as to build up a time series 
data base needed for interpretation of corresponding fishery yield data. In addition dry 
undance weight data will be generated upon acquisition of suitable equipment. Production studies for 
ligations me more important species e.g. T. neg/eclus. Daphnia /umho/lli etc will be embarked upon. 
ria were Investigations into the zooplankton-fish interactions started on Lake Victoria will continue 
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C H A P T E R  3  
3 . 	  T H E  F I S H E R I E S  R E S E A R C H  P R O G R A M  
B a c k g r o u n d  
D u r i n g  1 9 9 4 .  t h e  m a j o r  f i s h  c o m m o d i t i e s  p r o d u c e d  i n  U g a n d a  a n d  t h e  C o n s t r a i n t s  a f f e c t i n g  
f i s h  p r o d u c t i o n  w e r e  i d e n l i l i e d  a n d  p r i o r i t i z e d  b y  N A R O  a n d  t h e  F I R l  R e s e a r c h  P r o g r a m  
P l a T U 1 i n g  a n d  R e v i e w  C o n u n i l l e e .  T h e  r e s e a r c h  s c i e n t i s t s  o n  t h e  p r o g r a m  s p e n t  I h e  y e a r  
r e m o u l d i n g  t h e i r  s t u d i e s  t o  f i t  t h e  p r i o r i t i s e d  c o m m o d i t i e s  a n d  c o n s t r a i n t s .  
p
T h e  F i s h e r y  R e s o u r c e s  
•  
U g a n d a  h a s  a  h i g h  p o t e n t i a l  f o r  l i s h  p r o d u c l i o n .  T h e  1 9 9 1  c a t c h  s t a t i s l i c s  s h o w  I h a l  t h e  
_ 	  v a r i o u s  w a t e r  b o d i e s  i n  U g a n d a  c a n  p r o d u c e  U p l O  2 2 0 . 0 0 0  m e t r i c  t o n n e s  o f  f i s h  a n n u a l l y .  
T h e  r e l a t i v e  i m p o r t a n c e  i s  a s  f o l l o w s :  L a k e  V i c t o r i a  ( 5 5  % ) ,  L a k e  K y o g a  ( 2 7  % l .  L a k e  A l b e r t  
a n d  t h e  A l b e n  N i l e  ( 1 2 % ) ,  L a k e s  E d w a r d  a n d  G e o r g e  ( 6 % ) .  A l t h o u g h  n o  s t a t i s t i c s  a r e  
a v a i l a b l e .  s m a l l , w a l e r  b o d i e s  a r e  i m p o r t a n t  s o u r c e s  o f  f i s h  f o r  p e o p l e  a r o u n d  t h e m  a n d  s e r v e  
a s  r e s e r v o i r s  f o r  e n d a n g e r e d  s p e c i e s .  T h e  m o s t  i m p o r t a n t  f i s h  s p e c i e s  a c c o r d i n g  t o  N A R O ' s  
p r i o r i t y  s e t t i n g  o f  1 9 9 4  ( T a b l e  1 )  w e r e ,  i n  o r d e r  o f  p r i o r i t y :  T i l a p i a  ( N g e g e ) ,  N i l e  p e r c h  
( M p u t a ) .  R a s r r i n e o b o l a  a r g e n r e a  ( M u k e n e ) ,  B a g r u s  d o c m a c  ( S e m u t u n d u ) .  H a p l o c h r o m i s  
( N k e j j e ) .  C l a r i a s  ( m u d  f i s h ) .  H y d r o C ) ' ' ' u s  ( T i g e r  f i s h ) ,  P r o T o p T e m s  a e T i l i o p i c u s  ( L u n g  f i s h ) .  
A l e s T e s  ( N g a r a ) ,  M o l l u s c s  ( B i s o n k o ) ,  L a b e o  v i c T o r i a n u s  ( N i n g u )  a n d  B a r b u s  ( K i s i n j a ) .  
P r o d u c t i o n  C o n s t r a i n t s  
T h e  N A R O  p r i o r i l y  s e t t i n g  e x e r c i s e  a n d  t h e  F I R !  P r o g r a m  P l a n n i n g  a n d  R e v i e w  C o m m i t t e e  
i d e n t i f i e d  t e n  c o n s t r a i n t s  w h i c h  f o r m e d  g u i d e l i n e s  f o r  t h e  p r o g r a m  r e s e a r c h  p l a n s  a n d  
a c t i v i t i e s  d u r i n g  t h e  y e a r .  
H i g h  p r i o r i t y  c o n s t r a i n t s :  
• 	  
e f f e c t s  o f  o v e r f i s h i n g  
• 	  
i n a d e q u a t e  i n f o r m a t i o n  o n  c o m p o s i t i o n ,  a b u n d a n c e  a n d  d i s t r i b u t i o n  o f  t h e  f i s h  
s t o c k s ,  
• 	  
h u m a n  i n t e r v e n t i o n s  a f f e c t i n g  a q u a t i c  r e s o u r c e s  a n d  
• 	  
d e c l i n i n g  f i s h  s p e c i e s  d i v e r s i t y .  
M e d i u m  p r i o r i t y  c o n s t r a i n t s :  
• 	  
o p e n  a c c e s s  p o l i c y  t o  f i s h e r i e s .  
• 	  
i n a d e q u a t e  i n f o r m a t i o n  o n  t h e  c o n t r i b u t i o n  o f  f i s h  
p r o d u c t i o n  t o  n a t i o n a l  
e c o n o m y ,  
• 	  
i m p a c t  o f  e X Q t i c s ,  
34 33 
• inadequate knowledge on the structure and functioning of 
• inadequate knowledge on the biology and ecology of the 
• inadequate fishing technology. 
fishing communities, 
species and 
These constraints included aspects of socio-economic research and these will be delt with in 
Chapter 6. Only aspects dealing with direct fisheries research are discussed in this chapter. 
ffecting Overall Program Goal 
'rogram 
.he year The overall goal of the program is to generate knowledge required in formulation of 














•	 Study the biology and ecology of the major conunercial species' [food and feeding Ig fish). habits, fecundity, size at first maturity, sex ratios, breeding season, growth, monality 
a). 
rates, length-weight relationships of the species and, maps of areas impoi1ant in fish 
survival] . 
•	 Determine fish species diversity, make an inventory of the species, identify those !.hat 
are endangered and study the biology and ecology of rare species and suggest wa)'s lUuitlee 
of improving st~ of endangered species. 
inS and 
•	 Determine the impact of fish species introductions on fishery yield and on fish species 
diversity. 
•	 Detemline the impact of fishing gears and methods on fish stocks and fish production 
to recommend suitable gears and methods. the fish 
•	 Examine Uganda's fisheries resources management regulations and advise on how 
these can be improved. 
Projects under the Fisheries Prugram 
The objectives are examined under five projects: lational 
.~ Lake Victoria Fisheries Research Project 
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• 	  L a k e  A l b e r t  a n d  t h e  A l b e r t  N i l e  F i s h e r i e s  R e s e a r c h  P r o j e c t  
• 	  L a k e s  E d w a r d  a n d  G e o r g e  F i s h e r i e s  R e s e a r c h  P r o j e c t  
• 	  R e s e a r c h  i n  t h e  F i s h e r i e s  o f  t h e  S m a l l  W a t e r  B o d i e s .  T h e s e  w e r e  c l a s s i l i e d  i n t o  f i v e  
s u b - p r o j e c t s :  
• 	  L a k e  W a m a l a ,  
•  " 	  N a b u g a b o  L a k e s  ( N a b u g a b o ,  M a n y w a .  K a ) ' u g i .  K a y a n j a  &  K i r u n g a ) .  
• 	  T h e  K o k i  l a k e s  ( K i j a n e b a l o l a ,  K a c h e r a .  M b u r o  a n d  N a k i v a l i ) .  
• 	  T h e  K y o g a  m i n o r  l a k e s .  
• 	  T h e  s m a l l  l a k e s  o f  w e s t e r n  U g a n d a .  
• 	  
S t u d i e s  o f  t h e  I m p a c t  o f  F i s h i n g  G e a r s  a n d  M e t h o d s  o n  F i s h  p r o d u c l i o n  c o n t i n u e d  1 0  
;~' 
b e  r e g a r d e d  a s  a  s i n g l e  p r o j e c l  o p e r a l i n g  a c r o s s  t h e  l a k e s .  
" ,  
.
' (  \ , . . .
, 	  
; I  
S t u d i e s  
•  
E a c h  o b j e c t i v e  f o r m s  a  s r u d y  u n d e r  e a c h  p r o j e c t .  T h e  b i o l o g y  a n d  e c o l o g y  o f  e a c h  m a j o r  
c o m m e r c i a l  s p e c i e s  a l s o  f o r m s  a  s t u d y .  T h e  v a r i o u s  p r o j e c t s  u n d e r  t h e  p r o g r a m  h a v e  a  
c o m p o n e n t  o f  s o c i o - e c o n o m i c  s r u d i e s .  T h e s e  a r e  r e p o r t e d  u n d e r  t h e  s o c i o - e c o n o m i c s  s e c t i o n  
o f  l h e  a n n u a l  r e p o r t .  •  
R e s e a r c h  A c t i v i t i e s  o f  t h e  F i s h e r i e s  P r o g r a m  
M o s t  o f  t h e  r e s e a r c h  a c t i v i t i e s  d u r i n g  t h e  y e a r  w e r e  c o n c e n t r a t e d  o n  L a k e s  V i c t o r i a  a n d  
K y o g a  m a i n l y  d u e  t o  a v a i l a b i l i t y  o f  f u n d i n g  p r o v i d e d  t h r o u g h  t h e  L a k e  P r o d u c l i v i t y  P r o j e c t  
a n d  t h e  E U  L a k e  V i c l O r i a  F i s h e r i e s  R e s e a r c h  P r o j e c t  a n d  v a r i o u s  c o l l a b o r a l i v e  e f f o r t s .  
D e t a i l e d  a C l i v i l i e s  o f  t h e  p r o j e c l S  a r e  g i v e n  i n  i n d i v i d u a l  p r o j e c l  w r i l e  u p s .  
,  1 ( 1  
A c h i e v e m e n t s
I '  '  
D e t a i l s  o f  t h e s e  a r e  r e p o r t e d  b y  i n d i v i d u a l  p r o j e c l s  a n d  s r u d i e s .  O v e r a l l .  t h e  i n f o r m a t i o n  
c o l l e c t e d  d u r i n g  t h e  y e a r  i n c l u d e d :  
• 	  
D a t a  o n  c o m p o s i l i o n ,  r e l a t i v e  a b u n d a n c e .  d i s t r i b u t i o n ,  a n d  b i o l o g y  o f  t h e  m a j o r  
! ; . 1  
- . :  '
c o m m e r c i a l  s p e c i e s  ( N i l e  p e r c h .  T i l a p i i n e s  a n d  M u k e n e )  a n d  r e c o m m e n d a t i o n s  o n  t h e  
.  ; \  
s i z e  a l  w h i c h  l h e s e  s h o u l d  b e  c r o p p e d .  
,  .~-~ 
• 	  O b s e r v a t i o n s  o n  s u r v i v i n g  e n d a n g e r e d  n a t i v e  s p e c i e s ,  f a c t o r s  t h a t  p r o m o t e  t h e i r  
s u r v i v a l ,  a n d  r e c o n u n e n d a l i o n s  o n  c o n s e r v a t i o n  o f  t h e  s p e c i e s .  
• 	  I n f o r m a t i o n  o n  f i s h i n g  g e a r  s e l e c t i v i t y  a n d  o n  t h e  f i s h i n g  m e t h o d s  u s e d  a n d  
r e c o m m e n d a t i o n s  o n  s u  i l a b l e  l y p e s  a n d  s i z e s  o f  n e t s  f o r  l a k e s  V i c t o r i a .  K y o g a  a n d  
N a b u g a b o .  
,~'<' 
' : 1  
I : .  
•  A l  l e a s t  t w o  p a p e r s  w e r e  p u b l i s h e d  b y  s c i e n t i s t s  f r o m  t h e  p r o g r a m  o n  t h e  a b o v e  




ied into fi ve 
The main constraint has been lack of funds for research activities especially on lakes Albert. 
Edward and George which do not have donor funding. 
'ga). 
Future	 Plans 
•	 Continue monitoring fishing effort. composition. abundance and distribution of lhe 
slocks;:ontinued 10 
•	 monilOr population parameters of major commercial species to see how they respond 
to predation and human exploitation: ~ 
•	 make an inventory of and collect biological and ecological data on surviving species 
with emphasis on improving their stocks;each major 
'am have a 
,ics section • package data on fishing gears and methods for all major water bodies in Uganda. 
•	 examine the available fisheries management regulations and recommend on how these 
can be improved. 
3.1.	 Lake Victoria Fisheries Research Projectictoria and 
'ity Project 
Eight studies were conducted under the Lake Victoria Fisheries Research Project. namely:­ve effom. 
•	 Composition. abundance and distribution of the fish stocks. 
•	 Fishing effort and optimal levels of exploitation. 
•	 The impact of exotic species. 
• Nile perch stullies. 
fonnalion • Tilapia Studies. 
•	 Mukene (Raslrineobo{a argenlea) Studies. 
• Study of surviving haplochromine cichlids. and' 
be major • Study of surviving non-cichlids. 
ms on the 
Activities 
Ole their 
During the period January to December 1994 the project personnel participaled in fisheries 
resources evaluation surveys involving traWling using MY IBIS. gill netting and catch/effon 
Ised and studies. training. attending of workshops and meelings. analysis of data and compilation of 
loga and reports. 
Ie above 
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F i s h e r i e s  R e s o u r c e s  E v a l u a t i o n  S u n e y s  
I B I S  C r u i s e s  
A  t o t a l  o f  1 0  c r u i s e s  w e r e  m a d e  t o  L a k e  V i c t o r i a  o n  a  m o n t h l y  b a s i s .  T h e  l a k e  h a d  b e e n  
d i v i d e d  i n  t h r e e  z o n e s  f o r  s a m p l i n g  p u r p o s e s .  Z o n e  I  c o v e r s  t h e  a r e a  b e t w e e n  t h e  T a n z a n i a n  
I  U g a n d a  a n d  B u k a k a t a ,  Z o n e  I I  b e t w e e n  B u k a k a t a  a n d  K i y i n d i  a n d  Z o n e  I I I  b e t w e e n  K i y i n d i  
a n d  t h e  K e n y a  I  U g a n d a  b o r d e r .  O n e - h o u r  t r a w l s  w e r e  m a d e  u s i n g  2 5 . 4  r n r n  m e s h  c o d e n d  
n e l S  i n  s e l e c t e d  t r a n s e c t s  c o v e r i n g  w a t e r s  4  - 5 0  M  d e e p .  T w o  c r u i s e s  w e r e  m a d e  t o  Z o n e  
I ,  w h i l e  f o u r  c r u i s e s  w e r e  m a d e  t o  e a c h  o f  Z o n e  I I  a n d  Z o n e  I I I .  .  E a c h  c r u i s e  l a s t e d  4  t o  6  
n i g h t s .  T h e  i n f o m l a t i o n  c o l l e c t e d  i n c l u d e s : - f i s h  s p e c i e s  c o m p o s i t i o n .  d i s t r i b u t i o n  a n d  
a b u n d a n c e ;  p o p u l a t i o n  s t r u c t u r e ;  f e e d i n g  h a b i t s ;  s i z e  a t  f i r s t  m a t u r i t y ;  s e x  r a t i o s ;  f o o d  a n d  
f e e d i n g  h a b i t s  o f  m a j o r  f i s h  s p e c i e s  a n d  l i m n o l o g i c a J  p a r a m e t e r s .  T h e  r e s u l t s  o f  i n d i v i d u a l  
s t u d i e s  a r e  g i v e n  i n ' t h e  s e c t i o n  3 . 7 .  . ,  
•  
G i l l  n e t t i n g  a n d  C a t c h  - E f f o r t  S t u d i e s  
A  t o t a l  o f  s e v e n  t r i p s  ( 3  t o  B u k a k a t a / K a l a n g a l a / M a s a k a / M p i g i  a n d  4  1 0  E n t e b b e )  w e r e  m a d e  
t o  L a k e  V i c t o r i a  ( U g a n d a )  d u r i n g  1 9 9 4  t o  c o n d u c t  e x p e r i m e n t a l  g i l l  n e l t i n g  a n d  c a t c h l e f f o n  
s t u d i e s .  F l e e t s  o f  g i l l  n e t s  r a n g i n g  f r o m  5 0 . 8  m m  t o  2 0 3 . 2  m m  m e s h  s i z e s  w e r e  u s e d  f o r  
e x p e r i m e n t a l  f i s h i n g  a n d  f i s h e r m e n ' s  c a t c h e s  w e r e  r e c o r d e d  a n d  a n a l y z e d  a t  t h e  l a n d i n g s .  
I n f o r m a t i o n  o b t a i n e d  i n c l u d e d  f i s h  s p e c i e s  c o m p o s i t i o n ,  c a t c h  r a t e s  a n d  s i z e  s t r u c t u r e  o f  t h e  
f i s h  c a u g h t  a n d  l a n d e d .  
A c h i e v e m e n t s  
R e s u l t s  o b t a i n e d  a n d  r e c o m m e n d a t i o n s  m a d e  a r e  g i v e n  u n d e r  s t u d y  r e s u l t s .  
3 . 2 .  L a k e  K y o g a  F i s h e r i e s  R e s e a r c h  P r o j e c t  
B a c k g r o u n d  
L a k e  K y o g a  i s  t h e  s e c o n d  m o s t  p r o d u c t i v e  l a k e  i n  U g a n d a  c o m r i b u t i n g  a b o u t  3 0  %  o f  t o t a l  
n a t i o n a l  f i s h e r y  y i e l d .  T h e  l a k e  a l s o  h a s  t h r e e  h i g h e s t  p r i o r i t y  s p e c i e s .  N i l e  p e r c h .  N i l e  
t i l a p i a  a n d  M u k e n e .  T h e  l a k e  h a s  s u f f e r e d  l o s s  o f  f i s h  s p e c i e s  d i v e r s i t y  d u e  t o  i n t r o d u c t i o n  
o f  t h e  p r e d a t o r y  N i l e  p e r c h .  S t o c k s  o f  s o m e  f i s h  s p e c i e s  t h a t  h a d  p r e v i o u s l y  b e e n  s e v e r e l y  
r e d u c e d  b y  N i l e  p e r c h  p r e d a t i o n  h a v e  r e c e n t l y  s h o w n  s i g n s  o f  r e c o v e r y .  
S t u d i e s  u n d e r  t h e  p r o j e c t  
S t u d i e s  u n d e r  t h i s  p r o j e c t  a r e  g e n e r a l l y  ~imilar t o  t h o s e  o f  L a k e  V i c t o r i a  a n d  i n c l u d e :  
•  s t i m a t i o n  o f  t h e  c o m p o s i t i o n ,  r e l a t i v e  a b u n d a n c e  a n d  
•  d i s t r i b u t i o n  o f  t h e  f i s h  s t o c k s ,  
•  s t u d y i n g  t h e  b i o l o g y  a n d  e c o l o g y  o f  t h e  m a j o r  c o n u n e r c i a l  s p e c i e s ,  
•  m o n i t o r i n g  t h e  i m p a c t  o f  i n t r o d u c e d  s p e c i e s  o n  f i s h  s p e c i e s  d i v e r s i t y  a n d  f i s h e r y  








•	 detennining current fish specics diversity, studying lhe biology and ecology of 
endangered species and i




n	 Research activities 
Ii 
d The activities of the project during 1994 were made possible through the funds provided 
e 
under ARTP, Lake Productivity Project and collaborative efforts with the New England
6 Aquarium, Bos(on and the University of Florida, USA. Under these arrangements, the 
d project was able to maintain one assistant at Bukungu landing on a monthly basis to collect 
d 
some basic fisheries and biological data on the lake on a monthly basis. A fisheries research II leam was also able to visit the lake four times on a quarJIIr1y basis. 
Data was collected on the composition and relative abundance especially of the three 
major commercial fish species. Nile perch, Nile tilapia and Mukene, the impact of exotic fish 
species on fish species diversity and fish production, resurgence of some native' species. 
factors which seem to be facilitating the resurgence especially the role of refugia in fish 'IIe 
survival. Some results and recommendations are given in section 3.7. 
rt 
tMain Cons( raints 
Main constraint has been lack of funds. The lake also requires a larger boat which can be 
used for surveys. 
Future plans 
To follow up the development of the Mukene Fishery which has started to expand on the lake I 
and its impact on other fisherres. . '~ 
I 
3,3.	 Research on Lake' Albert and the Albert Nile I 
II	 IBackground
e 
n	 I Lake Albert is the third most productive lakein Uganda contributing about 12 % to total 
v 
national fish production. It is the source of Nile perch and Nile tilapia which which were 
introduced and support a lucrative fishery in lakes Victoria and Kyoga. It is the only lake 
which still has a well pronounced multi-species fishery in the country with about 12 fish 
species occuring regularly among corrunercial catches. Due to poor infrastructure to the 
lake, most of the fish landed is marketed either in zaire or West Nile. 
y 
, r  
( \  ~ 
I  
. , r r
' i  .  
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R e s e a r c h  A c t i  v i t i e s  
D u e  t o  b e i n g  f a r  a w a y  f r o m  r : I R J  l a b o r a t o r y  i n  J i n j a ,  L a k e  A l b e r t  i s  o n e  o f  t h e  l e a s t  s t u d i e d  
l a k e s  i n  U g a n d a .  R e c c n t  e f f o r t s  h a v e  i n v o l v e d  c o l l e c t i o n  o f  c o m p a r a t i v e  d a t a  o n  t h e  b i o l o g y  
a n d  e c o l o g y  o f  N i l e  p e r C h  a n d  N i l e  t i l a p i a  i n  r e s p e c t  t o  t h e  b i o l o g y  a n d  e c o l o g y  o f  t h e s e  
s p e c i e s  i n  t h e i r  n e w  h a b i t a t s  o f  l a k e s  V i c t o r i a ,  K y o g a  a n d  N a b u g a b o .  S o m e  o f  t h e  r e s u l t  
p e r t a i n i n g  t o  t h i s  a s p e c t  a r e  g i v e n  s e c t i o n  3 . 7 .  V e r y  l i m i t e d  d a t a  b e e n  c o l l e c t e d  o n  o t h e r  
a s p e c t s  o f  t h e  f i s h e r y .  
C o n s t r a i n t s  
T h e  m a i n  c o n s t r a i n t  h a s  b e e n  l a c k  o f  f u n d s  f o r  f i e l d  o p e r a t i o n s .  
; I  
F u t u r e  p l a n s  
•  
•
D u r i n g  ! 9 9 5 ,  e f f o r t s  w i l l  b e  m a d e  t o  c o l l e c t  d a t a  o n  o t h e r  a s p e c t  t h e  f i s h e r y  b e y o n d  t h o s e  
m e n t i o n e d  a b o v e .  
3 . 4 .  L a k e s  E d w a r d ,  G e o r g e  a n d  K a z i n g a  c h a n n e l  F i s h e r i e s  
R e s e a r c h  P r o j e c t  
L a k e s  E d w a r d ,  G c o r g e  a n d  K a z i n g a  C h a n n c l  a r e  a  m a j o r  s o u r c e  o f  f i s h  f o r  t h e  
h e a v i l y  p o p u l a t e d  r e g i o n  o f  W e s t e r n  U g a n d a  a n d  f o r  e K p o r t  t o  Z a i r e .  O n e  o f  t h e m .  L a k e  
G e o r g e :  w a s  t h e  m o s t  p r o d u c t i v e  l a k e  i n  U g a n d a  d u r i n g  t h e  1 9 6 0 s .  H o w e v e r .  f i s h  
p r o d u c t i o n  f r o m  t h e s e  l a k e s  d e c r e a s e d  f r o m  9 9 5 0  t o n n e s .  m e t r i c  t o n n e s  i n  1 9 7 0  1 0  5 5 0 0  
m e t r i c  t o n n e s  b y  1 9 8 9  a p p a r e n t l y  d u e  t o  l a c k  o f  g o o d  m a n a g e m e n t  s t r a t e g i e s .  T h e  
c o n t r i b u t i o n  o f  N i l e  t i l a p i a ,  w h i c h  h a d  b e e n  t h e  m o s t  i m p o r t a n t  c o m m e r c i a l  s p e c i e s  d e c r e a s e d  
f r o m  8 0 %  o f  t h e  c a t c h  i n  ! 9 7 0  t o  3 5 %  i n  ! 9 8 9  a n d  i t s  a v e r a g e  w e i g h t  d e c r e a s e d  f r o m  0 . 6 0  
k g  t o  0 . 4 5  k g  d u r i n g  t h e  s a m e  p e r i o d .  T h e s e  c h a n g e s  c o u l d  h a v e  b e e n  d u e  t o  o v e r f i s h i n g  
o r  c h a n g e s  i n  a v a i l a b i l i t y  o f  f o o d  b u t  d a t a  t o  e l u c i d a t e  o n  t h i s  i s  l a c k i n g .  P e r i o d i c  f i s h  k i l l s  
h a v e  a l s o  b e e n  r e p o r t e d  o n  t h e  l a k e .  A l t h o u g h  t h i s  m a y  b e  d u e  t o  p e r i o d i c  u p w e l l i n g  o f  
a n o K i c  b O l l o m  m a d ,  i t  m a y  a l s o  b e  c a u s e d  b y  i n p u t  o f  p o l l u t a n t s  f r o m  t h e  c a l c t u n e m  a r e a  
e s p e c  i a l l y  c o p p e r .  
P l a n n e d  O b j e c t i v e s  
T h e  p l a n s  o f  t h i s  p r o j e c t  w e r e  p r i m a r i l y  t o  e x a m i n e  t h e  o v e r a l l  p r o g r a m  g o a l  a n d  s p e c i f i c  
o b j e c t i v e s  a n d  h o w  t h e y  a p p l y  t o  L a k e s  E d w a r d .  G e o r g e  a n d  t h e  K a z i n g a  C h a n n e l .  
A c t i v i t i e s  
D u e  t o  l a c k  o f  f u n d s ,  t h e r e  w e r e  n o  r e s e a r c h  t r i p s  t o  t h e s e  J a k e s  b u t  p h y t o p l a n k t o n  
i n  w a t e r  s a m p l e s  a n d  s t o m a c h  c o n t e n t s  o f  N i l e  t i l a p i a  c o l l e c t e d  i n  1 9 9 3  w e r e  a n a l y s e d  t o  f i n d  





• Identified organisms in water samples and analysis food items ingested by Nile tilapia . )f these 
e resu II • A paper on Ihe food and feeding habits of Nile lilapia from Lakes Edward, George
n other and Kazinga Channel is being prepared and is summarised in section 3.7. 
Constraints 
:me main constrainl has been lack of funds to make e~pedilion 10 the lake. 
Future Plans 
The program hopes to re-allocate funds to facilitate at least two e~pedilions to the lake during I those 1995. • 
3.5. Research in the Fisheries of the Small Water Bodies, Rh'ers and Swamps
eet 
BackgroundJr the 
Lake Small water bodies river and swamps comprise the other fisheries other than those 
, fish described above. The fisheries of these water bodies Me imponantespecially in local 5500 production but little is known about it. Most of these small water bodies lie in the drainage The 
basins of the large lakes and represent ecological zones orcomplimentary importance to the 
'eased 
fisheries of the large lakes. 0,60 
The program planned to examine the following categories: 
shing 
• Lake Wamala, •kills 
• Nabugabo Lakes (Nabugabo, Manywa, Kayugi, Kayanja & Kirunga),ng of 
• The Koki lakes (Kijanebolola, Kachera, Mburo and Nakuvali) and associated smaller 
area 
water bodies and swamps up to the western shores' of Lake Victoria, 
• The Kyoga Minor' Lakes, 




Lake Wamala is about 180 km2 and is located in Mityana sub-District. The lake was stocked 
- with the tilapiine species, mainly Oreocitrolllis nilor;clIs in 1956 and was opened to 
kton commercial fishing during 1960. The lake provided a very profitable commercial fishery 
throughout the 1960s, producing an average of 4000 mel ric tons of fish annually during the find 
period 1960176. However, during the early 1970s the catches staned to decline from about 
. 8 kg per net night in 1966 to less than I kg per net night in 1975. Recent observation show 
4 1  
t h a t  t h e  f i s h  i n  t h e  l a k e  a r e  s t u n t e d .  
R e s e a r c h  a c t i v i t i e s  
F i s h e r i e s  r e s o u r c e s  s u r v e y s  h a v e  b e e n  c o n d u c t e d  o n  t h e  l a k e  s i n c e  1 9 7 5 .  T h e s e  r e v e a l e d  t h a t  
t h e  d e c : l i n e  i n  c a t c h e s  w a s  a  r e s u l t  o f  i n c r e a s e d  f i s h i n g  e f f o r t  s t a r t i n g  f r o m  a b o u t  1 9 6 7 .  
D u r i n g  1 9 8 1 1 8 6  t h e  a r e a  e x p e r i e n c e d  a  s e v e r e  d r y  p e r i o d  a n d  a p p a r e n t l y  b e c a u s e  o f  c i v i l  
u n r e s t  f i s h i n g  a c t i v i t i e s  d e c l i n e d .  T h e  s e v e r e  a n d  l o n g  d r y  s e a s o n  r e s u l t e d  i n  t h e  s h r i n k i n g  
o f  t h e  l a k e .  
D u r i n g  t h e  1 9 8 8 / 9 2  s u r v e y s  s t u n t i n g  o f  t h e  f i s h  w a s  e v i d e n t  a n d  s t u d i e s  t o  e s L a b l i s h  t h e  
c a u s e s  w e r e  i n i t i a t e d .  T h e s e  c o u l d  h o w e v e r  n o t  c o n t i n u e  d u e  t o  l a c k  o f  f u n d s  .  
. .  
) ,  ' ' ' ­
~ 
I •  
C o n s t r a i n l S  
•  
A s  i n d i c a t e d  a b o v e ,  t h e  m a i n  c o n s t r a i n t  h a s  b e e n  l a c k  o f  f u n d s  f o r  f i e l d  operation~ 
F u t u r e  p l a n s  
.  
S o m e  s u r v e y s  a r e  p l a n n e d  t o  e s t a b l i s h  t h e  p o s s i b l e  c a u s e s  o f  s t u n t i n g .  
3 . 5 . 2 . 	  N a b u g a b o  L a k e s  
B a c k g r o u n d  
N a b u g a b o  l a k e s  i n c l u d e ;  L a k e  N a b u g a b o ,  M a n y w a .  K a y u g i ,  K a y a n j a  &  K i l U n d a .  T h e s e  
s a t e l l i t e  l a k e s  a r e  l o c a t e d  a l o n g  t h e  w e s t e r n  s h o r e  o f  L a k e  V i c t o r i a  a n d  a r e  b e l i e v e d  t o  
I
. ~ I f ' "  
h a r b o u r  r e m n a n t s  o f  t h e  L a k e  V i c t o r i a  f i s h  f a u n a .  L a k e  N a b u g a b o  h a s  i n t r o d u c t i o n s  s i m i l a r  
.  
t o  t h o s e  t h a t  w e r e  m a d e  t o  L a k e s  V i c t o r i a  a n d  K y o g a  a n d  c u r r e n t l y  h a s  a  s i m i l a r  f i s h  f a u n a .  
N o  i n t r o d u c t i o n s  h a v e  b e e n  m a d e  t o  t h e  o t h e r  f o u r  n e a r b y  l a k e s .  
· 1  
S t u d y  o b j e c t i v e s  
• 	  T o  e x a m i n e  t h e  i m p a c t  o f  i l l l l ' o d u c e d  s p e c i e s  t o  t h e  N a b u g a b o  f i s h  f a u n a .  
• 	  T o  m a k e  a n  i n v e n t o r y  o f  f i s h  s p e c i e s  d i v e r s i t y  i n  t h e  o t h e r  f o u r  l a k e s  f o r  r e m n a n t s  
o f  f i s h  s p e c i e s  w h i c h  h a v e  b e e n  d e p l e t e d  f r o m  l a k e s  V i c l O r i a ,  K y o g a  a n d  N a b u g a b o .  
A c t i v i t i e s  
W o r k  o n  t h e  a b o v e  l a k e  N a b u g a b o ,  M a n y w a ,  K a y u g i  a n d  K a y a n j a  s t a r t e d  i n  1 9 9 2  a n d  s o m e  
i n f o m l a l i o n  o f  t h e  f a u n a  h a s  b e e n  p u b l i s h e d  i n  i n t e r n a t i o n a l  j o u r n a l s .  N o  v i s i t s  h a v e  b e e n  





During 1995, we hope to extend the work to Lake Kirunga and to compare data from these 





3.5.3. The Koki	 Lakeil 
g 
Background 
e	 The Koki lakes; Kijanebalola, Kachera, Mburo. Nakivali and about 14 other smaller lakes 
are located in South-Western Uganda. They are all shallow 3 m to 4 m deep and are all 
cOrUlected by swamps. . 
;.t 
These are probably now the single largest source of Protopterus aethiopicus, haplochromines, 
and Oreochhromis escu[entus fishery in the country. 
Study	 objectives 
The objectives of the work on the lake were: 
• to examine	 the fish production potential of the lakes. 
•	 to carry out an inventory of the fish fauna and detennine fish species diversity. 
•	 to detennine the biology, ecology and population parameters of the most important 
commercial species. . 
•	 to detennine the impact of human exploitation on the fish stocks. and specifically the 
impact of fishing gears and methods. 
Activities 
One exploratory trip was made to lakes Kijanebalola, Kachera and Mburo in 1994. The data 
has been analyzed and is bei"g written up. 
Future	 Plans 
Trips are plarUled to collect more data from the lake during 1995. However, funding 
remains a major constraint. 
3.5.4.	 The Kyoga Minor Lakes 
Background	 ,1 
Like the Nabugabo lakes, the Kyoga minor lakes besides being of economic value. are! 
believed to harbour remnants of fish species which stocks are tJueatened by the presence of 
Nile perch in lakes Victoria and Kyoga. 
I '
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O b j e c t h ' e  
T h e  o b j e c t i v e  o f  r e s e a r c h  o n  t h c s e  l a k e s  i s  t o  m a k e  a n  i n v e n t o r y  o f  t h e  s p e c i e s  t o  f a c i l i t a t e  
t h e i r  c o n s e r v a t i o n  a n d  m a n a g e m e n t .  
A c t i v i t i e s  
N o  r e s e a r c h  a c t i v i t i e s  w e r e  u n d e n a k e n  o n  t h e  l a k e  p r i m a r i l y  d u e  t o  l a c k  o f  f u n d s .  
F u t u r e  p l a n s  
P l a n s  a r e  u n d e r  w a y  t o  v i s i t  s o m e  o f  t h e  l a k e s  d u r i n g  1 9 9 5  u s i n g  f u n d s  o f  c o l l a b o r a t o r s .  
3 . 5 . 5 . 	  T ! J e  s m a l l  l a k e s  o f  w e s t e r n  U g a n d a  
~ 
•
D a t a  w a s  c o l l e c t e d  f r o m  t h e s e  l a k e s  d u r i n g  1 9 9 4  a n d  t h e r e  i s  n o  h o p e  f o r  f u n d s  t o  c o v e r  
d u r i n g  1 9 9 5 .  
3 . 6 . 	  P a c k a g i n g  o f  F i s h i n g  G e a r  T e c h n o l o g i e s  f o r  F o r m u l a t i o n  o f  R e g u l a t o r ) '  L a w s  
B a c k g r o u n d  
M o s t  f i s h e r i e s  r e s o u r c e s  o n  U g a n d a  c o n s i s t  o f  s e v e r a l  s p e c i e s  w h i c h  m a t u r e  a t  
d i f f e r e n t  s i z e s  b u t  l i v i n g  i n  t h e  s a m e  w a t e r s ,  F i s h e r m e n  e m p l o y  d i f f e r e n t  f i s h i n g  g e a r s  a n d  
m e t h o d s  t o  h a r v e s t  t h e  f i s h .  S o m e  o f  t h e s e  g e a r  t y p e s  a n d  m e t h o d s  a l t h o u g h  t h e y  c a t c h  
m a t u r e  i n d i v i d u a l s  o f  s o m e  s p e c i e s .  t h e y  a l s o  c a t c h  i m m a t u r e  i n d i v i d u a l s  o f  o t h e r  s p e c i e s  
f o u n d  i n  t h e  s a m e  w a t e r .  T h e  e x i s t i n g  r e g u l a t i o n s  o n  f i s h i n g  g e a r  a n d  m e t h o d s  a r e  
i n a d e q u a t e  a n d  i n a p p l i c a b l e  t o  a l l  w a t e r  b o d i e s .  B e s i d e s .  t h e  f i s h e r i e s  o f  m o s t  l a k e s  h a v e  
c h a n g e d  a n d  t h e  r e g u l a t i o n s  c o n t a i n e d  i n  t h e  F i s h  a n d  C r o c o d i l e s  a c t  a r e  n o  l o n g e r  a p p l i c a b l e  
f o r  m o s t  l a k e s .  
T h e  m a i n  g o a l  o f  t h i s  p r o j e c t  i s  t o  g e n e r a t e  k n o w l e d g e  o n  s u i t a b l e  f i s h i n g  g e a r  t y p e s .  s i z e s  
a n d  m e t h o d s  f o r  o p t i m u m  a n d  s u s t a i n a b l e  e x p l o i t a t i o n  o f  U g a n d a ' s  f i s h e r y  r e s o u r c e s  a n d  t o  
a d v i s e  o n  h o w  t h e  r e g u l a t i o n s  c o u l d  b e  i m p r o v e d .  
S p e c i f i c  o b j e c t i v e s  
• 	  T o  c a r r y  o u t  e x p e r i m e n t a l  f i s h i n g  t r i a l s  o n  L a k e  V i c t o r i a  u s i n g  v a r i o u s  g e a r s .  g e a r s  
s i z e s  a n d  f i s h i n g  m e t h o d s  a n a l y z e  c o m m e r c i a l  c a t c h e s  f r o m  v a r i o u s  f i s h i n g  g e a r s .  
g e a r  s i z e s  a n d  f i s h i n g  m e t h o d s  o n  o t h e r  w a t e r  b o d i e s .  c a r r y  o u t  s o c i o - e c o n 0 m i c s  
i n t e r v i e w s  f o r  f i s h e m l e n ,  r e v i e w  e x i s t i n g  d a t a  a n d  l i t e r a t u r e  a n d  p a c k a g e  p r e l i m i n a r y  
i n f c r m a t i o n  o n  f i s h i n g  g e a r  t e c h n o l o g y .  
•  E x a m i n e  t h e  e x i s t i n g  f i s h e r i e s  m a n a g e m e n t  l e g i s l a t i o n s  a n d  r e c o m m e n d  o n  h o w  t h e s e  






I L . ­
• Disseminate the information (0 EXlension workers, policy makers and the public. 
Activities 
•	 Preparation of socio-economics questionnaires. testing and interviews for. Lakes 
Edward, George and Kazinga Channel were carried oul. 
•	 Completion of experimental fishing trials using cast nets active gill net fishing and 
long line fishing on Lake Victoria were completed. 
•	 Reviewed e}(isting lilerature and data related (0 fishing technologies on Uganda 
waters. 
•	 Analysis of data . 
•	 Preparalion of paper for publication. brochures and reconun.:ndations on exploilalion 
of the fisheries of Lake Victoria. Kyoga and Nabugabo and dissemination to 'Some of 
the Fisheries Extension staff. 
Future plans 
•	 Complete collection of data on socio-economics and fisheries. 
•	 Data coding and analysis 
•	 Identification of legal local consultant to assist 111 examination of the e.~isting 
fisheries regulatory laws 
•	 Conduct workshops for District Fisheries Officers. representatives of fishing and 
processing communilies and fishermen at fishing landings 
•	 Prepare final report and brochures containing recommendations
• 
3.7. Results of Indh'idual Studies 
The reports of individual studies contains the results obtained during the year and specific 
recommendations for management of the resources. Some of the studies, especially those 
on the biology and ecology of fish species may cover more than one lake. 
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3 . 7 . 1 . 	  C o m p o s i t i o n ,  a b u n d a n c e  a n d  d i s t r i b u t i o n  o f  m a j o r  c o n u l l e r c i a l  f i s h  s p e c i e s  i n  
L a k e  V i c t o r i a .  
B y  J o h n  O k a r o n o n  
B a c k g r o u n d  
U n t i l  t h e  1 9 7 0 s  t h e  f i s h e r y  o f  L a k e  V i c t o r i a  w a s  m u l t i s p e c i e s  d o m i n a t e d  b y  t h e  t i l a p i i n e  a n d  
h a p l o c h r o m i n e  c i c h l i d s ,  b u t  w i t h  i m p o r 1 a n t  s u b s i d i a r y  f i s h e r i e s  o f  m o r e  t h a n  2 0  g e n e r a  o f  
n o n - c i c h l i d  f i s h e s  s u c h  a s  t h e  c a t  f i s h e s  ( B a g r u s  d o e m a c ,  S y n o d o n t i s  s p  a n d  S i r i l b e  / 1 T ) ' S I I l S  ­
N z e r e ) ,  t h e  m u d  f i s h e s  ( C l a r i a s  s p p ) ,  t h e  l u n g  f i s h  ( P r o t o p l e r u s  a e t h i o p i e u s  - M a m b a )  a n d  
L a b e o  v i c t o r i a n u s  ( N i n g u ) .  S t o c k s  o f  m o s t  o f  t h e s e  s p e c i e s  d e c l i n e d  a n d  o t h e r s  d i s a p p e a r e d  
f o l l o w i n g  t h e  i n t r o d u c t i o n  o f  t h r e e  t i l a p i i n e  s p e c i e s  ( O r e o e h r o m i s  n i l o l i e u s  - N i l e  t i l a p i a ,  
O r e o e h r o m i s  l e u e o s l i e l u s ,  a n d  T i l a p i a  z i l l i t )  d u r i n g  t h e , ) 9 5 0 s  a n d  t h e  N i l e  p e r c h  ( L a t e s  
n i l o l i e u s )  d u r i n g  t h e  1 9 6 0 s .  T h e  f i s h e r y  t h e n  b e c a m e  d o m i n a t e d  b y  t h e  N i l e  p e r c h  a n d  t h e  
N i l e  t i l a p i a  a n d  o n l y  o n e  n a t i v e  R a S l r i n e o b o l a  a r g e n t e a  ( M u k e n e ) .  T h e s e  c h a n g e s  w e r e
•
a c c o m p a n i e d  b y  r a p i d  i n c r e a s e s  i n  f i s h  y i e l d .  
L a k e  V i c t o r i a  h a s  a l s o  b e c o m e  a n  i m p o r t a n t  s o u r c e  o f  f i s h  n o t  o n l y  f o r  l o c a l  c o n s u m p t i o n  
b u t  a l s o  f o r  e x p o r t  a n d  a  n u m b e r  o f  f i s h  p r o c e s s i n g  p l a n t s  h a v e  b e e n  c o n s t r u c t e d  a l o n g  t h e  
s h o r e s  o f  t h e  l a k e .  S u b s e q u e n t l y ,  t h e  f i s h i n g  e f f o r t  i n  t h e  U g a n d a n  s e c t o r  o f  t h e  l a k e  
i n c r e a s e d  f r o m  3 2 0 0  c a n o e s  i n  1 9 7 2  t o  4 5 0 0  i n  1 9 8 8  a n d  8 0 0 0  b y  1 9 9 0 .  T h i s  i n c r e a s e  i n  
f i s h i n g  e f f o r t  a n d  i n v e s t m e n t  w a s  m a d e  w i t h o u t  c l e a r  k n o w l e d g e  o f  t h e  m a g n i t u d e  a n d  
s u s t a i n a b i l i t y  o f  t h e  s t o c k s .  
T h e r e  a r e  i n d i c a t i o n s  t h a t  b o t h  t h e  f i s h e r y  y i e l d  a n d  s p e c i e s  d i v e r s i t y  a r e  d e c l i n i n g .  D e s p i t e  
t h e  i n c r e a s e  i n  e f f o r t ,  f i s h e r y  y i e l d  f r o m  t h e  l a k e  d e c r e a s e d  f r o m  1 3 2 . 0 0 0  t o n n e s  i n  1 9 8 9  t o  
1 2 0 . 0 0 0  i n  1 9 9 1 .  T h e  1 9 9 1  c a t c h  w a s  d o m i n a t e d  b y  N i l e  P e r c h  ( 7 6 . 1  % )  a n d  t h e  N i l e  t i l a p i a  
( 2 0 . 9 % ) ,  b o t h  o f  w h i c h  w e r e  i n s i g n i f i c a n t  i n  t h e  1 9 7 0 s ,  t h e  r e s t  w a s  c o m p o s e d  o f  C l a r i a s  
( 1 . 3 % ) ,  B .  d o e m a c  ( 0 . 7 % ) ,  M u k e n e  ( 0 . 6 % ) ,  a n d  P r o t o p l e r u s  ( 0 . 4 % ) .  O t h e r  s p e c i e s  w h i c h  
u s e d  t o  f o r m  m a j o r  f i s h e r i e s  h a v e  b e e n  r e d u c e d  t o  n e g l i g i b l e  l e v e l s  a n d  a c t u a l  s t o c k  s i z e s  a r e  
n o t  k n o w n .  
T h e  e x a c t  c u r r e n t  s t o c k  s i z e s  i n  t h e  l a k e  a r e  u n k n o w n .  T h e  o n l y  s t o c k  a s s e s s m e n t  e x e r c i s e  
w a s  u n d e r t a k e n  d u r i n g  t h e  l a t e  1 9 7 0 s  b e f o r e  t h e  a b o v e  c h a n g e s  t o o k  p l a c e .  T h e  c u r r e n t  s t o c k  
a s s e s s m e n t  e x e r c i s e  i s  i n t e n d e d  t o  g e n e r a l e  i n f o r m a t i o n  t o  g u i d e  m a n a g e n u n e n t  o f  t h e  f i s h e r y .  
T h i s  i n c l u d e s  e s t i m a t i n g  t h e  c u r r e n t  c o m p o s i t i o n .  a b u n d a n c e .  p o p u l a t i o n  s t r u c t u r e  a n d  
d i s t r i b u t i o n  o f  t h e  s t o c k s .  
S p e c i e s  c o m p o s i t i o n  
D u r i n g  t h e  1 9 9 4  s u r v e y .  1 4  f i s h  t a x a  ( b e l o n g i n g  t o  I I  g e n e r a )  w e r e  r e c o r d e d .  N i l e  p e r c h  
c o n t r i b u t e d  a b o u t  9 0 % ,  N i l e  t i l a p i a  3 . 1  % .  P .  a e l l r i o p i c u s  1 . 7 % .  S y n o d o n t i s  a f r o f i s c l r e r i  
0 . 8 % ,  B .  d o e m a e  0 . 5 % ,  a n d  h a p l o c h r o m i n e s  o n l y  0 . 4 % .  O t h e r s  e n c o u n t e r e d  i n  v e r y  s m a l l  
q u a n t i t i e s  i n c l u d e d  O .  v a r i a b i l i s .  O .  l e l l e o s l i e l l l s ,  T i l a p i a  z i l l i i ,  S .  " i e l o r i a e ,  B a r b u s  s p p .  
M O r J I r y r u s  k a n n u m e  a n d  R .  a r g e n t e a .  D u r i n g  t h e  1 9 6 9 1 7 1  s u r v e y ,  h a p l o c h r o m i n e s  
c o n t r i b u t e d  8 3 % .  B .  d o e m a c  4 . 2 % ,  C l a r i a s  s p  4 . 1 ,  O .  e s e u l e n t u s  3 . 8 % .  P .  a e l h i o p i e u s  
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Trawl surveys of 1994 show that the bulk of the fish (60%) was in waters less than 30 metres
. . 
deep. Nile perch and haplochromines were encountered in all the areas sampled while Nile 
tilapia and other tilapiines were restricted to waters less than 30 m deep. The highest 
diversity of about 11 fish taxa were recorded in Napoleon Gulf. More than 20 genera 
(excluding the haplochromines) were recorded during the 1969171 survey. Notably absent 
during 1994 are; Xenoclarias, L. viclorianus. S. nryslus. Alesles jacksoni, Muslaambelus 
Irenalus and Gnalhonenrus longiburbis. However. experimental fishing in shallow inshore 
areas on the lake has revealed that some of the species notably A. jacksoni are confined to 
inshore areas. 






The mean trawl catch rates ranged from almost zero in Buvuma (Zone III) and Damba 
Channel (Zone II) to about I metric tonne\hr in MacDonald Bay (Zone III) and Kagegi Gulf 
(Zone I). The mean catch rate in waters 4 - 29 m was 160 kg\hr. During the 1969171 
survey the mean catches in waters less than 30 m deep was 797 kg\hr. Mean catch rates 
varies with season. For instance mean catch rates in Zone III varied from 196 kg\hr in June 
and August to about 45 kg\hr in November. In the gill nelS, the average catch per canoe 
(with about 80 nelS of mixed mesh sizes) operating in the Entebbe waters was 25 kg of fish 






Fish population Structure 
Nile perch from the 25.4 nun mesh codend trawl ranged rrom 9 cm to 
most of them being within 35-60 cm length. 
148 cm total length 
are 
3.7.2. Impact of Nile perch (Lates niloticus) on fishery yield and fish spedes dh·ersit)· 
in lakes Vicloria, K)"bga and Nabugabo. 
:Ise 









Nile perch (Mputa). Lales nilolicus L. was introduced into Lakes Victoria and Kyoga from 
Lake Albert to increase fish production of these lakes by feeding on and converting the small 
sized haplochromines (Nkejje) which were abundant in these lakes into a larger table fish. 
It was. however. feared that Nile perch would prey on and deplete stocks of the native fishes 
and affect fish species diversity. Nile perch became well established and is currentl)' among 
the tluee most important commercial species. It is presently the most important export fish 
commodity from Uganda. Considerable changes have taken place in fishery yield. the 
number of species in the lakes and in life history characteristics of the Nile perch itself since 
the predator got established in Lakes Victoria and Kyoga. 
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F i s h e r y  y i e l d  
A f t e r  e s t a b l i s h m e n t  o f  l l i e  N i l e  p e r c h ,  f i s h e r y  y i e l d  i n  l a k e s  V i c l o r i a  a n d  K y o g a  i n c r e a s e d  
l i v e  l O  e i g h l  l i m e s .  T O l a l  y i e l d  i n  t h e  U g a n d a n  r e g i o n  o f  L a k e  V i c t o r i a  i n c r e a s e d  f r o m  
1 7 . 0 0 0  l o o n e s  i n  1 9 8 1  ' t o  1 3 2 . 0 0 0  t o n n e s  b y  1 9 8 9  d u e  t o  i n c r e a s e  i n  c o n t r i b u t i o n  o f  N i l e  
p e r c h  f r o m  1 4 . 0 0 0  t o o n e s  i n  1 9 8 3  t o  1 0 1 . 0 0 0  t o n n e s  i n  1 9 8 9 .  S i m i l a r l y  t O l a l  y i e l d  i n  L a k e  
K y o g a  i n c r e a s e d  f r o m  1 8 . 0 0 0  t o o n e s  i n  1 9 6 4  1 0  1 6 7 . 0 0 0  l o o n e s  i n  1 9 7 8  d u e  t h e  r i s e  i n  t h e  
c o n t r i b u t i o n  o f  N i l e  p e r c h  f r o m  a b o u l  7 0 0  f o r u l e s  t o  7 1 , 0 0 0  l o n n e s .  H o w e v e r .  t h e  y i e l d  o f  
N i l e  p e r c h  i n  L a k e  K y o g a  l a t e r  d e c r e a s e d  1 0  1 5 , 0 0 0  l o o n e s  b y  1 9 8 9  s u g g e s t i n g  t h a t  N i l e  
p e r c h  m a y  n o t  s u s t a i n  I h e  h i g h  y i e l d s  r e a l i z e d  S O O I \  a f t e r  i t s  e s t a b l i s h m e n t  i n  t h e  n e w  h a b i t a t s .  
T h i s  d e c l i n e  h a s  b e e n  a l l r i b u t e d  t o  h e a v y  f i s h i n g  p r e s s u r e  u s e  o f  d e s l r u c t i v e  f i s h i n g  g e a r s  a n d  
m e t h o d s  e s p e c i a l l y  b e a c h  s e i n e s .  O n  L a k e  K y o g a .  s e i n i n g  i s  r a m p a n t  1 0  d a t e  e v e n  i n  o p e n  
w a t e r s .  
~ 
F i s h  s p e c i e s  d i v e r s i t y  
•  
B e f o r e  e s t a b l i s h m e n t  o f  t h e  N i l e  p e r c h .  u p  1 0  1 4  f i s h  s p e c i e s  o c c u r r e d  i n  l h e  c O f l l l l \ e r c i a l  
c a t c h e s .  A f t e r  i t s  e s t a b l i s h m e n l .  t h e  n u m b e r  o f  e x p l o i l e d  f i s h  s p e c i e s  d e c r e a s e d  1 0  l h r e e .  
N i l e  p e r c h .  N i l e  l i l a p i a  a n d  o n e  n a l i v e  s p e c i e s ;  R a s t n ' I I ( ' o b o l a  a r g e l l l e a  ( M u k e n e ) .  A l t h o u g h  
I h e  o r i g i n a l  d e c l i n e  w a s  d u e  1 0  o v e r f i s h i n g .  t h a I  a f t e r  e S l a b l i s h m e n t  o f  N i l e  p e r c h  w a s  m a i n l y  
d u e  1 0  p r e d a l i o n  b y  t h e  N i l e  p e r c h .  S i n c e  1 9 9 1  s t o c k s  o f  h a p l o c h r o m i n e s  a n d  o l h e r  n a l i v e  
s p e c i e s  h a v e  s t a r t e d  1 0  i n c r e a s e  i n  L a k e  K y o g a .  T h i s  s e e m s  1 0  b e  d u e  t o  t h e  r e d u c t i o n  i n  
p r e d a t i o n  p r e s s u r e  a s  a  r e s u l l  o f  o v e r . f i s h i n g  o f  N i l e  p e r c h  a n d  t h e  i n c r e a s e  i n  c o v e r  f r o m  
p r e d a t i o n  p r o v i d e d  b y  t h e  e x p a n s i o n  o f  t h e  w a t e r  h y a c i n t h .  
F o o d  o f  N i l e  p e r c h  
B e f o r e  N i l e  p e r c h  b e c a m e  w e l l  e S l a b l i s h e d  i n  l a k e s  V i c l o r i a  a n d  K y o g a .  h a p l o c h r o m i n e s  a n d  
s m a l l  m o n n y r i d s  ( K a s u l u )  w e r e  l h e  m a i n  f o o d  i n  a l l  b U I  t h e  s m a l l e s t  s i z e s  o f  t h e  p r e d a t o r .  
A s  p o p u l a l i o n s  o f  N i l e  p e r c h  i n c r e a s e d .  s l o c k s  o f  h a p l o c h r o m i n e s  a n d  o t h e r  n a t i v e  s p e c i e s  
d e c l i n e d . ,  T h e r e a f t e r  p r a w n s .  C a r i d i n a  n i l o l i c a  a n d  d r a g o n f l y  n y m p h s  b e c a m e  t h e  d o m i n a n t  
p r e y  o f  j u v e n i l e  N i l e  p e r c h  w h i l e  l a r g e r  N i l e  p e r c h  a t e  M u k e n e .  N i l e  l i l a p i a  a n d  i l S  o w n  
y o u n g .  T h e  a v e r a g e  s i z e s  a n d  n u m b e r s  o f  p r e y  e a t e n  h a v e  a l s o  c h a n g e d .  F o l l o w i n g  
i n c r e a s e s  i n  h a p l o c h r o m i n e  s l O c k s  i n  L a k e  K y o g a  s i n c e  1 9 9 1 .  h a p l o c h r o m i n e s  h a \ ' e  a g a i n  
b e c o m e  i m p o r t a n t  f o o d  o f  N i l e  p e r c h  i n  l h e  l a k e .  S i m i l a r  i n c r e a s e s  i n  h a p l o c h r o m i n e  s l o c k s  
h a v e  s l a r t e d  1 0  o c c u r  i n  i n s h o r e  a r e a s  o f  L a k e  V i c t o r i a .  
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C o n d i l i o n  f a c t o r  - F a t n e s s  
I i  
N i l e  p e r c h  i n  l h e  n e w  h a b i t a t s  w e r e  i n i t i a l l y  h e a v i e r  a n d  f a l l e r  l h a n  i n  n a t i v e  h a b i t a t s  d u e  t o  
a b u n d a n c e ,  a l l h a l  l i m e .  o f  v u l n e r a b l e  h a p l o c h r o m i n e  p r e y ,  A f t e r  h a p l o c h r o m i n e s  h a d  b e e n  
d e p l e l e d .  l h e  a v e r a g e  w e i g h t  o f  t h e  f i s h  d e c r e a s e d  a n d  t h e y  a r e  n o w  l i g h t e r  t h a n  e v e n  i n  t h e i r  
o r i g i n a l  h a b i t a t .  R e d u c t i o n  i n  N i l e  p e r c h  p r e y  l h r o u g h  h u m a n  o v e r ·  e x p l o i l a l i o n  c a n  d e p r e s s  
t h e  c o n d i t i o n  o f  l h e  N i l e  p e r c h  1 0  l e v e l s  l h a l  w o u l d  a f f e c l  l h e  h e a l l h  o f  i t s  s l o c k s  a n d  s h o u l d  
b e  a v o i d e d .  
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Male Nile perch mature at 50 - 55 cm tOlallength and females at 90 . 100 cm. The species 
:reased has a very high reproductive potential; females produce 3 to 18 million eggs depending on 
I liom size. There are more' males than females in Lakes Victoria and Kyoga than was the ca~e 
)f Nile when food was abundanl. Although reproduclive potential of the Nile perch does not ~ccm 
1 Lake threatened by changes in prey supply due to the very large numbers of eggs produced. the 
in the male biased sex ratio might hava some effects on the stocks. 
~Id of 
t Nile Future of Nile perch fishery 
bitalS. 
rsand The decline in Nile perch yield in Lake Kyoga, the reduction in the prey supply in the new 
open habitats, the decrease in average weight of the Nile perch and the male biased population 
suggest that Nile perch may not sustain the very high yields realised soo.n after its 
establishment in Lakes Victoria and Kyoga. This situatiof{ is compounded by the very high 
fishing pressure on the species due to the very high demand for fish by the increasing human 
population and the export oriented fish processing plants. 
mial Management 
hree. 
(lugh For the Nile perch fishery to remain sustainable. it will be necessary to: eliminate destructive 
ainl~' fishing gears and methods, control fishing effort and avoid depleting Nile perch prey. 
alive 
In in 
from 3.7.3. Tilapia fisheries 
By Balirwa, J.S. 
Tilapia is the common English name for the most common fish in Uganda variously 
and known as Ngege. Mpongo, Mbiru. Zogoro, Sato, Kaishata, Mahere, Oro, Apok. Tuf. Kibat. 
tor. etc in various parts of Uganda and East Africa. The names refer to several varieties of tilapia 
des by the scientific names: Ore~chromis niloricus. O. \·ariabilis. O. esculenrus. O. leucosricrus. 
lant S. galilaeus and Tilapia zillii. Previously. before 1955, Lakes Victoria and Kyoga contained 
Iwn only O. mriabilis and O. esculenrus. The other tilapia which occur in the Nile system lakes 
mg were stocked in large numbers in the twO lakes as a form of fisheries managemenl. Nile 
ain ti/apia is now well established in these two lakes where it is the basis of the corrunercial 
;ks fisheries. 
NARO recognises the importance of tilapia to food security and has ranked the Nile 
tilapia (Oreochromis niloriCIIs) as the most important food commodity from water bodies in 
Uganda. For all practical purposes, tilapia are the single most important ta.-tOn of capture 
to fisheries from small water bodies and shallow zones (I-3m) of the larger iakes. As tilapia are 
~n basically shallow water species, studies were concentrated in the inshore habitats of L.'lke 
'Ir Victoria where wetland buffer dcgradation is the most important constrainl.  
5S 
Id Methodology 
New methods which quantitatively sample fish in shallow vegetation fringes of Lake 
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Q u a n t i l a t i v e  f ' i s h i n g  E x p e r i m e n t s " ,  r e s u l t s  f r o m  t h e  w o r k  u n d e r t a k e n  g i v e  a n  i n d i c a t i o n  o f  
t h e  i m p o r l a n c e  o f  s h a l l o w  h a b i t a t s  f o r  f i s h  p o p u l a t i o n s .  M o r c o v e r ,  c o m p a r i s o n s  c a n  n o w  b e  
m a d e  r e g a r d i n g  f i s h  p r o d u c t i o n  f r o m  t h e  h a b i t a t s  b e t w e e n  1 9 6 0  a n d  t h e  p r e s e m .  O t h e r  
i n f o r n l a t i o n  g e n e r a t e d  c o v e r e d  a s p e c t s  o f  t h e  b i o l o g y  a n d  e c o l o g y  o f  t h e  s p e c i e s .  
S p e c i e s  C o m p o s i t i o n  
A t  l e a s t  2 3  t a x a  o c c u r  i n  t h e  s h a l l o w  w e i l a n d  z o l l e  w h e r e  l i l a p i i n e s  ( m o s t l y  a s  N i l e  t i / a p i a )  
a r e  t h e  m o s t  a b u n d a n t .  A b u n d a n c e  p a l l e r n s  a r e  s l r o n g l y  c o r r e l a t e d  l I ' i t h  v e g e t a t i o l l l Y p e  \ \ ' h i c h  
a l s o  d e t e r m i n e s  s i z e - a n d  s e x - r e l a t e d  h a b i t a t  o c c u p a t i o n  b y  t h e  N i l e  t i l a p i a .  
D i s t r i b u t i o n  p a t t e r n s  
A p a r l  f r o m  t h e  i n f l u e n c e  o f  v e g e t a t i o n ,  d e p t h  a n d  b o t t o m  s u b s t r a t e s  i n f l u e n c e  w h i c h  t a x a  
o c c u r  a t  w h a t  d i s t a n c e s  f r o m  t h e  s h o r e l i n e .  T h i s  i s  a l s o  r e f l e c t e d  i n  t h e  a p p a r e n t  i n f l u e n c e  
o f  w e t l a n d  d e g r a d a t i o n  o n  l o n g i t u d i n a l  d i s t r i b u t i o n  p a t t e r n s  b y  d i f f e r e n t  s p e c i e s .  
•  
S e a s o n a l  p a t t e r n s  
O n e  o f  t h e  c o m e r  s t o n e s  o f  f i s h e r i e s  m a n a g e m e n t  i s  t h e  p o l e n t i a l  f o r  t h e  u s e  o f  c l o s e d  
s e a s o n s  t o  c o m r o l  e f f o r t  a n d  g u a r a n t e e  s u c c e s s f u l  r e p r o d u c t i o n  a n d  s u b s e q u e n t  r e c r u i t m e n t  
1 0  t h e  f i s h a b l e  s t o c k s .  I n  L a k e  V i c t o r i a ,  t h e  s e a s o n s  o f  m o s t  s i g n i f i c a n c e  t o  f i s h  c a n  b e  
c l a s s i f i e d  a s :  D r y  s e a s o n  - D e c e m b e r  t o  M a r c h  1 5 t h ;  M a i n  R a i n / W e t  S e a s o n  - M a r c h  1 6 t h  
t o  e n d  o f  J u n e ;  S h o n  d r y  s e a s o n  - J u l y  t o  S e p t e m b e r  1 S i h  a n d  t h e  S h o n  R a i n  s e a s o n  -
S e p t e m b e r  1 6 t h  t o  e n d  o f  N o v e m b e r .  T h e s e  s e a s o n s  a r e  d e t e r m i n e d  f r o m  l o n g - t e n n  m e a n s  
w h i c h  w h e n  c o m p a r e d  t o  c l i m a t i c  d a t a  o f  t h e  y e a r  s h o w  c o r r e s p o n d e n c e  o f  p e r i o d s  o f  r a i n ,  
n u m b e r  o f  d a y s  w i t h  r a i n  p e r  m o n t h ,  e t c .  
R e s u l t s  o b t a i n e d  d u r i n g  t h e  y e a r  a l s o  s h o w  c l e a r l y  t h a t  a p a n  f r o m  t h e  s e a s o n a l  c o n s e q u e n c e s  
o f  h a b i t a t  u s e ,  s e a s o n a l i t y  p l a y s  a n  i m p o r t a n t  r o l e  i n  b o t h  a b u n d a n c e  p a t t e r n s  a n d  
g e o g r a p h i c a l  s p r e a d  o f  s e x  r a t i o s .  F o r  i n s t a n c e ,  w h e r e a s  i n  t h e  g e n e r a l  p o p u l a t i o n  o f  N i l e  
t i l a p i a  a  1 :  1  s e x  r a t i o  i s  c o m m o n ,  i t  c h a n g e s  w i t h  s e a s o n  a n d  w i t h  v e g e t a t i o n  t y p e .  
T e m p o r a l  t r e n d s  i n  t i l a p i a  f i s h e r i e s  
T h e  a r e a s  o f  p r e s e m  i n v e s t i g a t i o n s  a r e  s i m i l a r  ( 0  t h o s e  f o r  w h i c h  e s t i m a t e s  o f  f i s h  p r o d u c t i o n  
w e r e  m a d e  f r o m  4 5 "  ( 1 1 4 . 3  n u n )  m e s h  s i z e  g i l l  n e t s  d u r i n g  1 9 6 0 s  w h e n  O .  l ' G r i a b i l i s  a n d  
O .  e s c u l e n l u s  w e r e  t h e  d o m i n a n t  t i l a p i i n e s  f r o m  t h e  l a k e .  A  r e c a l c u l a t i o n  o f  b i o m a s s  p e r  
h e c t a r e  s h o w s  t h a t  i n  r h e  e a r l i e r  p e r i o d ,  o n e  n e t  " ' " s  f i s h i n g  1 3 . 5 h a  a n d  p r o v i d i n g  a t > o u t  
9 k g . h a · ' . y r '  o f  t i l a p i • .  B y  u s i n g  t h e  p r e s e n t  q u a n t i t , 1 t i v e  t e c h n i q u e s ,  i t  h a s  b e e n  s h o w n  t h a C  
t h e  e x p e c t e d  c a t c h  a t  p r e s e n t  w o u l d  g i v e  a  p r o d u c t i o n  o f  1 8 k g . h a · ' . y r '  o f  N i l e  t i l a p i a .  
H o w e v e r ,  w h e r e  t h e  f i s h i n g  e f f o r t  w a s  c a l c u l a t e d  a t  0 . 0 7 4 n e t s . h a · \  i n  1 9 6 0 s .  c h e  e f f o r t  
e s t i m a t e d  f o r  1 9 9 4  i n  1 I 1 e  s a m e  a r e a  w a s  1 3 X  g r e a t e r  i . e  a b o u t  1 n e t . h a · ' .  T h i s  l e a v e s  t h e  
l a n d e d  c a t c h  p e r  c a n o e  o r  p e r  f i s h e r m a n  l o w e r  I h a n  i n  t h e  p a s t .  W h a t  t h i s  s u g g e s t s  i s  t h a l  a s  
i n  t h e  p a s t ,  f r o m  t h e  r e c o m m e n d e d  5 "  m e s h  s i z e  g i l l n e r s .  f i s h e r m e n  h a v e  r e d u c e d  g e a r  s i z e  
1 0  t h e  m o r e  p r o f i t a b l e  4 "  a n d  4 . 5 "  a s s o c i a t e d  w i t h  t h e  e x t e n s i v e  u s e  o f  c a s t  n e t s ,  b a r r i e r  n e t s  
o f  a l l  s o r t s  a n d  w a l e r  b e a t i n g .  
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3.7.4, The Mukene (Raslril/eabala argenlea) Fishery of Lakes Victoria, K~'oga and 
lent. Other Nahugabo 
By Wandera S.B. 
Background 
Jile 1ibria) 
type \\ hich Mukene (Raslrineabala argenlea) occurs in Lakes Victoria, Kyoga and Nabugabo. It is 
currently the third most important commercial species in Uganda. It is second to Nile perch 
in Lake Victoria, and its fishery is developing fast in Lake Kyoga but is still not 
commercially exploited in Lake Nabugabo. Mukene is a cheap source of protein food for 
direct human consumption and is widely used in animal feeds. It is also an important food 
which taxa item for Nile perch and is the only native species which has persisted in those lakes to which 
It innuence Nile perch was introduced. 
Food and feeding hahits 
Mukene feeds on tiny organisms; zooplankton and insect lar\'ae mainly of chaoborids and 
: of closed chironimids. Most of the feeding takes place during day time. Zooplankton are eaten mainly 
recruitment during day time and insect larvae and pupae at night. 
"Jsh can be 
>larch 16th Life history 
n season -
erm means Mukene currently grows to a maximum length of 54 mm but used to attain a length of 65 
I(\s of rain, mm before it was over-exploited. Peak breeding occurs twice a year in the months of 
August-September and December-January. Fish from thes~ breeding peaks appear in the 
commercial fishery eight months later in April-May and August-September. Mukene marures 
lsequences at the age of ten months at an average length of 43 nun and are ready to breed just after one 
ttems and year. In areas with intensive fishing pressure, these broods are fished out just over one and 
•on of Nile half years. -
)c. 
Fishing methods 
Mukene is fished by light attraction at night. Lighted kerosene pressure lamps are anchored 
lroduction Ooating on the lake surface. The fishes attracted to these lights are retrieved using a variety 
'obilis and of methods:-
amass per 
ling at-out Lamps are slowly drawn from open waters towards the beach bringing with them fish 
hown that altracted to the light. Near the beach a large beach seine is cast around the lamps. pulled 
Ie til aria ashore and the fish is retrieved. 
the effort 
lea\'es the A seine net is cast round an individual lamp and pulled towards an anchored canoe and the 
; is that as fish removed into a canoe. This is more efficient than the above method as no time is wasted 
gear size in towing the lamps towards a beach. 
lrrier nets 
A lighted lamp is hang in front of a stationary or slowly moving canoe and the fish are 
scooped using a hand-held scoop net with a long handle. The method is common on Lake 
5 1  
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K y o g a  a n d  I h e  W e S l e r n  r e g i o n  o f  L a k e  V i c l o r i a .  
A  l a r g c  l i f t  n c t  i s  l o w e r e d  u n d e r  w a l e r  a r o u n d  t h e  l a m p s  a n d  t h e  f i s h  a r e  l i f t e d  i n  t h e  n c r .  
f ' i s h i n g  o p e r a t i o n s  a r e  ' c o n c e n t r a t e d  i n  s h a l l o w e r  i n s l l o r e  a r e a s  a n d  n c a r  i s l a n d s .  l b e  v a s t  
o p e n  w a t c r s  o f  L a k e  V i c t o r i a  s t i l l  r e m a i n  u n e x p l o i l e d  m a i n l y  d u e  1 0  t h e  s m a l l  s i z e  o f  b o a t s  
u s e d  w h i c h  c a n n o l  w i t h s t a n d  t h e  r o u g h  w a t e r s  o f  t h e  o p e n  l a k e .  I n  m o s t  p l a c e s  f i s h i n g  i s  
r e s t r i c t e d  t o  m o o n l e s s  n i g h t s .  
P r o c c s s i n g  
M u k e n e  i s  r a r e l y  e a t e n  f r e s h .  T h e  c a l c h  i s  s u n d r i e d  u s u a l l y  o n  r o c k s  a n d  p a c k e d  i n  s a c k s  
f o r  s a l e .  B e c a u s e  p r o c e s s i n g  r e l i c s  o n  s u n s h i n e ,  b e s t  q u a l i t y  a n d  b i g  c a t c h e s  a r e  r e a l i z e d  i n  
t h e  d r y  m o n t h s  o f  J u n e  t o  A u g u s t  a n d  D e c e m b e r  1 0  F e b r U A r y .  D u r i n g  r a i n y  m o n t h s  p o o r e r  
q u a l i t y  M u k e n e  i s  n o n n a l l y  a v a i l a b l e  o n  t h e  m a r k e t .  T o t a l  c a t c h e s  d u r i n g  t h e s e  m o n t h s  a l s o  
t e n d  1 0  b e  l o w  b e c a u s e  t h e  r a i n s  i n l e r f e r e  w i t h  f i s h i n g  o p e r a t i o n s .  W h i l e  s o m e  M u k e n c  i s  
e a t e n  d i r c c t l y  b y  h u m a n s .  t h e  b u l k  i s  u s e d  i n  m a n u i a c r u r e  o f  a n i m a l  f e e d s .  S o m e  i s
•
e x p o r t e d .  
P a r a s i t e s  o f  1 \ 1  u k e n e  
T h e  f i s h  i s  p a r a s i t i s e d  b y  a  t a p e w o n n  L i g u l a  i m e s l i n a l i s  w h i c h  o c c u r s  i n  t h e  p l e u r a l  c a v i t y  
o f  t h e  f i s h .  T h e  p a r a s i t e  o c c u r s  i n  l e s s  t h a n  1 %  o f  t h e  f i s h  a n d  i s  c o m m o n  i n s h o r e .  T h e  
p a r a s i t e  d e s t r o y s  g o n a d s  o f  i n f e c t e d  f i s h  a n d  a f f e c t  r e p r o d u c t i o n .  T h e r e  i s  n o  e v i d e n c e  t h a t  
t h e  p a r a s i t e  i s  h a r m f u l  t o  h u m a n s .  P a r a s i t e s  m o v e  O U I  o f  t h e  f i s h  a s  s o o n  a s  i t  i s  l a n d e d .  
I t  i s  h o w e v e r  a d v i s a b l e  t h a t  t h e  f i s h  i s  c o o k e d  t h o r o u g h l y  b e f o r e  c o n s u m p t i o n .  
T h e  f u t u r e  o f  t h e  f i s h e r y  
B e c a u s e  M u k e n e  i s  r e s i l i e n t  t o  p r e d a l i o n  b y  t h e  N i l e  p e r c h  w h i c h  i s  p a r t l y  r e s p o n s i b l e  f o r  
t h e  d i s a p p e a r a n c e  o f  m a n y  n a t i v e  s p e c i e s  f r o m  L a k e s  V i c t o r i a  a n d  K y o g a .  i t s  f i s h e r y  h a s  
p o t e n t i a l  f o r  f u r u r e  d e v e l o p m e n t  a n d  e x p l o i t a t i o n .  P r e s e n t l y  o n l y  a  s m a l l  a r e a  o f  L a k e  
V i c t o r i a  i s  u n d e r  e x p l o i t a t i o n .  T h i s  f i s h e r y  h a s  t h e  p o t e n t i a l  t o  e x p a n d  i f  l a r g e r  a n d  s a f e r  
b o a t s  w h i c h  c a n  o p e r a t e  o f f s h o r e  c a n  b e  d e v e l o p e d .  T h i s  w o u l d  a l s o  r e d u c e  p r e s s u r e  o n  t h e  
i n s h o r e  a r e a s  c u r r e n t l y  u n d e r  h e a v y  e x p l o i t a t i o n .  
M a n a g e m c n t  o f  t h e  f i s h e r y  
T h e  c o m b i n e d  e f f e c t  o f  p r e d a t i o n  a n d  h u m a n  e x p l O i t a t i o n  c a n  d e p l e t e  M u k e n e  s t o c k s  i f  t h e  
f i s h e r y  i s  n o t  p r o p e r l y  m a n a g e d  
•   T h e  5  m m  m e s h  s i z e  n e t s  c a t c h  l a r g e  q u a n t i t i e s  o f  i m m a r u r e  M u k e n e  d u r i n g  t h e  
m o n t h s  o f  A p r i l  t o  M a y  a n d  S e p t e m b e r  w h e n  n e w  c o h o r t s  a r e  r e l e a s e d  i n t o  t h e  
f i s h e r y .  I t  w o u l d  b e  a d v a n t a g e o u s  i f  f i s h i n g  f o r  M u k e n e  c o u l d  b e  p r o h i b i t e d  d u r i n g  
t h e s e  m o n t h s .  
•   T h e  L a m p a r a  n e t  o p e r a t e d  o f f s h o r e  c a p t u r e s  m a i n l y  M u k e n e  w h i l e  b e a c h  s e i n e s  a l s o  
c a t c h  h i g h  p r o p o r t i o n s  o f  j u v e n i l e  N i l e  p e r c h  a n d  N i l e  t i l a p i a .  F i s h i n g  f o r  M u k e n e  
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• The minimum mesh size limit for Mukene should have been 10 mm but "since all 
fishennen have shifted to 5 mm mesh nets, the minimum mesh size should not be 
allowed 10 drop below 5 mrn pending further investigations. 
3.7.5. Consenation of endangered native lishes in lakes Victoria, Kfoga and Nabugabo: 











By Olowo, J.P. & G. Namulemo 
Background 
~ 
Lakes Victoria. Kyoga and Nabugabo supported a high diversity of lish species: The 
non-ciehlids alone numbered about 50. Of these, about 10 were commercially important. 
These included Bagrus docmac (Semutundu). Clarias gariepinus (Male), PrOlopterus 
aelhiopic/ls (Mamba), Lobeo victorianus (Ningu). Synodontis aJrofischeri (Nkolongo). Barbus 
altiallalis (Kisinja). Momryrus kannl/me (Kasulubana). and Schilbe intem/edius (Nzere). 
These species were cherished by the local population. They were an importan! source of 
protein and income. At first, some of them began 10 decline due to bad fishing methods. 
Later. Nile perch predation drastically reduced their populations so that most of them became 
scarce or absent. The people have lost variety and cheap sources of prolein: The Nile perch 
is now export oriented and expensive. The ecological consequences of the loss in diversity 
is yet to be assessed. 
This study is intended to provide an inventory of endangered species that still survive in these 
lakes and to generate knowledge on their biology and ecology and on threats to their survival 





Species that are still persisting 
er 
Curren! survey has shown that the following species still survive in localised habitats within 
these lakes: B. docmac. P. aethiopicus, C. gariepinus. Clarias liocephall/s. S. aJrofischeri. 
M. kallnume. Alestesjacksonii (Nsoga), Garrajohnstonii (Lake Victoria only). Gnachonem/ls 
victoriae. G. longibarbis. 'Xenoc/arias sp .• L. victorianus, B. altianalis. S. intemredius and 
AJromascacembelus Jrenatus. 
e Threats to survival of species 
The following have been identified as the major threats to survival of the species: 
• Over-fishing. This destabilises fish populations by reducing proponions 
reproductive individuals and also exposes some species to increased predation. 
(If 
• Indiscriminate use of destructive fishing gears and methods. This leads to destruction 
of spawning and nursery grounds and to the depletion of spawning adults. The 
trapping of spawning individuals led to the collapse of the Lobeo lishery even before 
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t h e  N i l e  p e r c h  b e c a m e  e s t a b l i s h e d .  
• 	  
P r e d a t i o n  b y  t h e  N i l e  p e r c h .  T h i s  c a u s e s  d e p l e t i o n  o f  i n d i v i d u a l s  o f  a  s p e c i e s  a n d  
f o r c e s  s o m e  s p e c i e s  t o  s e e k  n e w  a n d  o f t e n  l e s s  s u i t a b l e  h a b i t a t s  t o  r e s i d e  i s .  
• 	  
C o m p e t e t i o n  w i t h  i n t r o d u c e d  s p e c i e s  f o r  v a r i o u s  r e s o u r c e s  m a y  r e s u l t  i n  r e d u c e d  
f i t n e s s  f o r  t h e  p o o r e r  c o m p e t i t o r s .  R e d u c e d  f i t n e s s  r e s u l t s  i n  p o o r  s u r v i v a l  a n d  
c o n s e q u e n t l y  i n  r e d u c t i o n  o f  a  p o p u l a t i o n .  
• 	  
D e s t r u c t i o n  o f  h a b i t a t s  t h a t  p r o v i d e  r e f u g e  f r o m  p r e d a t i o n  e s p e c i a l l y :  A q u a t i c  
v e g e t a t i o n  a n d  R o c k y  o u t c r o p s  w i t h i n  a n d  a l o n g  t h e  l a k e s  w i l l  d e p r i v e  t h e  s p e c i e s  
o f  t h e i r  p r o t e c t i o n  f r o m  t h e  N i l e  p e r c h .  T I l e  s p e c i e s  s o  e x p o s e d  e a s i l y  f a l l  p r e y  t o  t h e  
p r e d a t o r y  N i l e  p e r c h  i f  t h e y  d o n t  p o s s e s s  e f f e c t i v e  a l t e r n a t i v e  m e c h a n i s m s  f o r  
.  p r e d a t o r  a v o i d a n c e . 	  . ,
•  
• 	  f a i l u r e  t o  p r o v i d e  b y p a s s  r o u t e s  ( f o r  f i s h e s  w h i c h  m i g r a t e  u p  r i v e r s  t o  s p a w n )  d u r i n g  
t h e  c o n s t r u c t i o n  o f  i m p o u n d m e n t s  s u c h  a s  d a m s  a f f e c t s  t h e  r e p r o d u c t i o n  o f  s u c h  
f i s h e s .  •  
• 	  
P o l l u t i o n  r e n d e r s  t h e  w a t e r  e n v i r o n m e n t  u n s u i t a b l e  f o r  f i s h  f o r  e x a m p l e  i t  c a n  l e a d  
t o  d e p l e t i o n  o f  d i s s o l v e d  o x y g e n  w h i c h  l e a d s  t o  f i s h  k i l l s .  
F a c t o r s  f a c i l i t a t i n g  s u r v i v a l  
T h e  f o l l o w i n g  h a v e  b e e n  i d e n t i f i e d  a s  t h e  m a j o r  f a c t o r s  f a c i l i t a t i n g  s u r v i v a l  o f  t h e  s p e c i e s :  
• 	  S o m e  s p e c i e s  e g o  B .  d o c / l l a c  a n d  M .  k a n n u m e  s u r v i v e  b y  h i d i n g  a m o n g  r o c k s  o r  
a q u a t i c  v e g e t a t i o n .  T h e s e  a r e a s  p r o v i d e  c o v e r  t h a t  p r o t e c t  e s p e c i a l l y  s m a l l  s i z e d  
s p e c i e s  a n d  j u v e n i l e s  o f  ( h e  l a r g e r  o n e s  f r o m  p r e d a t i o n  b y  t h e  N i l e  p e r c h .  
• 	  S p e c i c s  t h a t  a r e  t o l e r a n t  ( 0  l o w  o x y g e n  c o n d i t i o n s  e g o  P .  a e r h i o p i c u s  s u r v i v e  b y  l i v i n g  
i n  m a r g i n a l  w e t l a n d s  w h e r e  N i l e  p e r c h  c a n n o t  s u r v i v e .  
• 	  S p e c i e s  s u c h  a s  A .  j a c k s o n i i  a n d  ' M u k e n e '  s u r v i v e  b y  m i g r a t i n g  e i t h e r  h o r i z o n t a l l y  
o r  v e r t i c a l l y  t o  a r e a s  w h e r e  N i l e  p e r c h  m a y  n o t  b e  v e r y  a c t i v e  a t  s p e c i f i c  t i m e s .  
• 	  S o m e  s p e c i e s  e g o  S .  a f r o j i s h e r i  a n d  S .  i n l e n n e d i u s  h a v e  p r o t e c t i v e  s p i n e s  w h i c h  
m a k e  i t  d i f f i c u l t  f o r  a  p r e d a t o r  t h a t  s w a l l o w s  i t s  f o o d ,  s u c h  a s  t h e  N i l e  p e r c h .  t o  
e f f e c t i v e l y  w a c k  t h e m .  
• 	  O t h e r  s p e c i e s  g r o w  t o  a  l a r g e  s i z e  w h i c h  r e n d e r s  t h e m  s a f e  f r o m  p r e d a t i o n  b y  t h e  
N i l e  p c r c h  e . g .  C .  g a r i e p i n u s ,  B .  d o c m a c .  P ,  a e r h i o p i c u s  a n d  B .  a / r i a n a l i s .  
• 	  S o m e  s p e c i e s  h a v e  s h i f t e d  t o  s w a m p s  e . g .  C r e n o p o m a  m u r i e i ,  B a r b a s  n e u m a y e r i .  




Rccollllllcndalions for conscn'alion of SOIllC cndangcred specics 
and	 In order 10 conserve and restore some of the endangered species it will be necessary to: ) 
• Avoid clearing' aquatic vegetation thaI serve as cover from predation. 
'ced 
and • Avoid fishing in and destroying rocky outcrops 
• Raise some species by fish fanning (aquacullure) and stock them in dams. 
alic 
:ies • Designate some small lakes which slill contain some of the endangered species into 
the conservation areas. 
for 
ing 3.7.6. Guidclines on lypes of fishing gcars and methods for exploiting Nile perch, 
Jeh Tilapias and Mukcne in Lakes Victoria, K)'oga and Nabugabo. 






Collapse of important commercial fisheries on most of the lakes in Uganda were caused by 
ilHroduction and indiscriminate use of certain fishing gears and methods without having 
sufficient means of controlling them. L,kes Victoria and Kyoga are currently the most 
~s: productive lakes contributing over 80% to Uganda's fish produclion. The three highest 
priority species in Uganda; Nile perch (Mputa). Tilapia (Ngege) and Rastrinelilbo(a argentea 
or (Mukene) are found in these lakes. Nile perch and Nile iilapia are mainly exploited using 
ed gill nets but seine nets, trawl nets, cast nets, hooks and basket traps are also used. Mukene 
is exploited by light attraction and seining or scooping. 
ng	 Size at first maturity 
• 
In fisheries management, the size limit of fish that should be caught is set at the size at first 
Iy	 maturily i.e. the size at which 50% of the fish are mature. This allows 50% of the fish to 
breed before they are caught. The size at first maturity of Nile Tilapia in Lakes Victoria and 
Kyoga is 23 cm total length for males and 25 cm for females and all fish are mature by 29 
:h cm. The size at first maturity for Nile perch is 50-55 cm total length for males and 90·100 
10 cm for females. The size at first maturity for Mukene is 42 mm standard length and by 45 
mm all fish are mature. 
le Trawl and seincs	 ncts 
Seines and trawl nets are operalerl as dragged gears. The dragging of these gears on the lake 
I.	 bottom especially near the margins of the lakes where lilapiines breed, destroys lilapia nests 
and disruplS courtship on breeding grounds of lhe tilapiines. These gears are also not very 
selective. They can catch smaller .fish than would nonnally be retained due to blocking of 
the meshes by larger fish. Trawls with codends of mesh sizes less than 5· catch large 
I ! ! I   
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p r o p o r t i o n s  o f  i m m a t u r e  N i l e  p e r c h  a n d  N i l e  t i l a p i a .  
I  
~ 
H o o k s  
H o o k s  a r e  m a i n l y  t a r g e t e d  a t  l a r g e  N i l e  p e r c h  a n d  a l t h o u g h  n o t  m u c h  d a t a  o n  t h e i r  s e l e c t i v i t y  
c h a r a c t e r i s t i c s  a r e  a v a i l a b l e .  t h e i r  i m p a c t s  o n  t h e  f i s h e r y  i s  n e g l i g i b l e .  H o w e v e r .  l i v e  b a i t  
i s  n o n n a l l y  r e q u i r e d  t o  c a t c h  N i l e  p e r c h .  T h e s e  a r e  n o r m a l l y  o b t a i n e d  u s i n g  s e i n e s  a n d  s m a l l  
m e s h  s i z e  g i l l  n e t s  w h i c h  a r e  d e s t r u c t i v e  t o  f i s h  s t o c k s .  
C a s t  n e l s  
T I l e  c a s t  n e t s  c o n s i s t  o f  a  m i x t u r e  o f  m e s h  s i z e s  r a n g i n g  f r o m  3 "  t o  8 " .  T h e y  m a i n l y  c a t c h  
t i l a p i a s  b y  e n t a n g l e m e n t .  C a s t  n e t s  w i t h  m e s h  s i z e s  o f  l e s s  t h a n  4 "  c a t c h  h i g h  p r o p o r t i o n s   
,  ~! 
o f  i m m a t u r e  T i l a p i a .  C a s t  n c t s  w h e n  o p e r a t e d  i n  s h ' l l l o I V  i n s h o r e  a r e a s  i n t e r f e r e  w i t h   
I " ' f  
b r e e d i n g  o f  t i l a p i a s . 
I  
B a s k e t  t n \ p s  . .   
B a s k e t  t r a p s  a r e  w i d e l y  u s e d  w i t h i n  v e g e t a t i o n  a r e a s  a l o n g  t h e  l a k e  m a r g i n s  a n d  m a i n l y  t a r g e t   
T i l a p i a .  T h e s e  a r e  a l s o  I h e  a r e a s  i n h a b i t e d  b y  y o u n g  T i l a p i a .  T r a p s  w i t h  s m a l l  m e s h e s  t a k e   
l a r g e  t o l l s  o f  j u v e n i l e  t i l a p i a .   
T h e  i m p a c t  o f   g i l l  n e t s  
G i l l  n e t s  a r e  t h e  m a i n  f i s h i n g  g e a r s  u s e d  i n  e x p l o i t i n g  N i l e  p e r c h  a n d  T i l a p i a .  I n  l a k e s  
V i c t o r i a  a n d  K y o g a  g i l l  n e t s  o f  l e s s  t h a n  5 "  c a l c h  l a r g e  n u m b e r s  o f  i m m a t u r e  t i l a p i a .  
T h e r e f o r e .  t h e  m i n i m u m  g i l l  n e t  m e s h  s i z e  l i m i t  i n  r e s p e c t  t o  N i l e  t i l a p i a  s h o u l d  b e  5 " .  T h e  
m i n i m u m  m e s h  s i z e  s u g g e s t e d  f o r  t h e  N i l e  t i l a p i a  w o u l d  c r o p  i m m a t u r e  N i l e  p e r c h .  
H o w e v e r ,  b i o l o g i c a l  a n d  e c o l o g i c a l  c o n s i d e r a t i o n s  j u s t i f y - s e l l i n g  t h e  m i n i m u m  m e s h  a t  5 " .  
N i l e  p e r c h  h a s  a  h i g h  r e p r o d u c t i v e  p o t e n t i a l .  F e m a l e s  p r o d u c e  m i l l i o n s  o f  e g g s  a t  e a c h  
b r e e d i n g .  I t  i s  h o w e v e r  a  p r e d a t o r  w h i c h  w h e n  a b o v e  5 0  C o l  l e n g t h  b e c o m e s  d e t r i m e n t a l  t o  
i (   
t h e  f i s h e r y  b y  f e e d i n g  o n  o t h e r  c o m m e r c i a l l y  i m p o r t a n t  f i s h e s .  U s e  o f  m e s h  s i z e s  w h i c h  c r o p  
N i l e  p e r c h  o f  m o r e  t h a n  5 0  c m  w o u l d  b e  b e n e f i c i a l  t o  t h e  f i s h e r y  b y  r e d u c i n g  p r e d a r i o n  
p r e s s u r e  o n  t h e  o n l y  t w o  o t h e r  c o m m e r c i a l l y  i m p o r t a n t  f i s h  s p e c i e s  i n  t h e s e  l a k e s .  T h e  s i z e  
r a n g e  o f  N i l e  p e r c h  c o i n c i d e s  w i t h  t h e  m e s h  s i z e  l i m i t  s u g g e s t e d  f o r  t h e  N i l e  l i l a p i a .  T h e  
m i n i m u m  m e s h  s i z e  o f  g i l l  n e t s  f o r  l a k e s  V i c t o r i a  a n d  K y o g a  s h o u l d  b e  5 " .  
T h e  i m p a c t  o f  m o s q u i t o  s e i n e  n e t s  
M u k e n e  i n  t h e  U g a n d a n  w a t e r s  o f  L a k e  V i c t o r i a  w a s  i n i t i a l l y  e x p l o i t e d  u s i n g  a  1 0  m O l  m e s h  
s i z e  b e a c h  s e i n e .  A  5  1 1 1 m  m e s h  s e i n e  o p e r a t e d  e i t h e r  a s  a  L l m p a r a  n e t  o r  a  s c o o p  n d  
o p e r a t e d  o f f s h o r e  w a s  i n t r o d u c e d  a r o u n d  1 9 8 9 .  W h i l e  t h e  1 0  n u n  s e i n e  c f l ' p p e d  n l L ' s t l y  
m a t u r e  i n d i v i d u a l s .  t h e  5  m m  n e t  c a p t u r e s  a  l a r g e r  p r o p o r t i o n  o f  i m m a r u r e  M u k e n e  e s p e c i a l l y  
d u r i n g  t h e  p e r i o d  w h e n  n e w  c o h o r t s  a r e  r e c r u i t e d  i n t o  t h e  f i s h e r y .  T h e  L 1 m p a r a  n e t  o p e r a t e d  
t  ,  . .  
o f f s h o r e  c a p t u r e s  m a i n l y  M u k e n e  w i r h  n e g l i g i b l e  q u a n t i t i e s  o f  N i l e  p e r c h  a n d  N i l e  ! i l a p i a .  
B e a c h  s e i n e  c a t c h e s  a r e  c O l \ l p o s e d o f  h i g h  p r o p o r t i o n s  o f  j u v e n i l e  N i l e  p e r c h  a n d  N i l e  t i l a p i a  
a s  b y e - c a l c h  a r i d  a r e  d e t r i m e n t a l  1 0  t h e  f i s h e r y  o f  N i l e  p e r c h  a n d  T i l a p i a  w h e n  o p e r a t e d  
i n s h o r e .  F i s h i n g  f o r  M u k e n e  s h o u l d .  t h e r e f o r e .  b e  d o n e  u s i n g  L a m p a r a  t y p e  l i f t  n e t  o p e r a t e d  

































Kyoga should have been 10 mm but since virtually all fishermen have already shifted to the 
5 mm net. the minimum mesh size limit for Mukene should not be allowed (0 drop below 
the current 5 111m mesh pending further investigations. This should be fished using Lampara 
net operated offshore. 
A paper (co-authored) was prepared on "Fishing gear selectivity for Nile perch. 
Nile tilapia and Mukene" on Lakes Victoria. Kyoga and Nabugabo. 
3.7.7.  Food and r('eding habits or Oreochromis niloticus or lakes edward, george and 
kazinga channel. 
J. Kamanyi. OJet-Ogwang, E. Twongo 
Background 
Lake Edward is joined to LIke George through the Kazinga Channel. The phytoplankton and 
fisheries of this waler system are I1HJre or less sinlilar. OreochrOlllis fliloliC!ls (Nile-tilapia -
Ngege) -34% ranks second to Bagrus docmoc (Semurundu) ·42 % in commercial catches. 
The water system contains phytoplanktons which foml the major food for the Nile lilaria. 
However, since early 1970s the size of Nile tilapia and contribution in commercial catches 
lias been on the decline. It was suspected that, probably the food among other factors could 
be limiting. 
Analysis of water samples (phytoplankton count) and food items using point-method showed 
the rollowing:-
Water samples: Phytoplankton encountered in order of importance were the Blue green algae 
dominated by Mycroc)'slic. Ploflklolyflgbyo. Aflobaeflopsis. 
Diatoms mainly Melosira. Nilzchia. NOv/CIllo. Suriflella spp. 





rtance were the 
Stomach content analysis 
or the Phytoplankton; Blue green algae contributed 49%. Diatoms 34% and Green algae 
17%. Table I shows the distribution or phytoplankton in stomach contents of Nile tilapia 
from different water bodies. 
Other items found in the stomachs but of less importance were in order to magnitude 
Detritus material. sand grains high plant material. Rotifers unidentified insect remains 
". ,\;!Iironomids, Copepods and animals remains. 
Conclusion 
The quantitative and qualitative changes that have taken place in Nile tilapia fishery are not 
due to lack of food but 10 other factors that need investigation. The PhytoplanklOns which 
form the major food for the species are still in plenty and are consumed. 
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T a b l e  I .  l ' e r e e l l i a g e  o c c u r r e n c e  o f d i f f c r e n t  p h y t o p l a n k t o n  i l l  s t o m a c h  c o n l e n t s  o f  N i l e  l i l a p i a  
f r o m  L I k e s  E d w a r d  G e o r g e  a n d  K a l i n g a  C h a n n e l .  
W a t e r  b o d y  
P h y t o p l a n k t o n  
L .  E d w a r d  
L .  G e o r g e  K a z i n g a  C h a n n e l  
D i a t o m s  4 8 %  2 4 %  2 4 %  
- -
B l u e  g r e e n  a l g a e  3 4 %  6 0 %  
6 0 %  
G r e e n  a l g a e  1 8 %  1 6 %  
1 6 %  




4. AQUACULTURE PROGRAMME 
Background 
Aquaculture Program is just one year old at Kaljansi. Fisheries Resean::h Station Kaljansi 
started operating as a research station under a Fisheries Research (nstiMe (FIR!) in January 
1994 after its absorption by National Agriculture Research Organisation (NARO). There was 
only one on-going research project equal Captive Breeding and equally funded by World 
Bank and whose main objective was to transfer fish production technologies to farmers 
through extension staff. ~ 
After the absorption by the NARO there was need to prioritise the production constraints in 
order to formulate new related research projects to form an aquaculture progranune. The 
production constraints were identified and prioritised as follows:- • 
Aquaculture Production Constraints 
High Priority 
• Lack of suitable feed formulation 
• (nadequate technology for siting, designing and po~d constraints 
• Stunting 
• Inadequate technology for fish production
• 
• Low productivity 
• Insufficient knowledge of economic feasibility 
• , Insufficient knowledge of pests, parasites and diseases 
• Declining fish species diversity 
Medium priority 
• Limited aquaculture species and technology 
• Water quality characteristics 
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O v e r a l l  p r o g r a m  G o a l  
T h e  p r o g r a m  g o a l  w a s  p r o d u c t i o n  o f  adequ~te f i s h  f o o d  f o r  h u m a n  a n d  a n i m a l  p r o t e i n  
r e q u i r e m e n t s .  A n d  t h e  f o r n l u l a t e d  p r o j e c t s  c a m e  o u t  a s : -
•  F e e d  F o r m u l a t i o n  
•  f i s h  S t u n t i n g  
•  C a p t i v e  B r e e d i n g  
•  P o n d  P r o d u c t i v i t y  
•  
!  I '  , . j  •  S o c i a l  E c o n o m i c s   .
; '  \  , ' j f  . . .  
I  ' : '  
P r o g r a m  C o r r u n o d i t i e s :   •  
T h r e e  s p e c i e s  O r e o c h r o / l u s  / I i l o l i c u s .  T i l a p i a  ~illi a n d  C y p r i n u s  c a r p i o  ( M i r r o r  c a r p )  h a v e  
b e e n  t h e  m a i n  f i s h  s p e c i e s  f o r  p r o d u c t i o n  o f  f i s h  f r y .  P r e d a t o r y  s p e c i e s  l i k e  B a g m s  a n d  
C l a r i a s  h a v e  b e e n  u s e d  i n  p o p u l a t i o n  c o n t r o l  a t  t h e  s t a t i o n .  
P r o g r ; u n  C o n s t r a i n t s  
I n a d e q u a t e  s t a f f i n g  
A l t h o u g h  t h e  o f f i c e  o f  t h e  D i r e c t o r  G e n e r a l  a d v i s e d  F I R l  t o  h a v e  a n  i n t e r n a l  i n s t i t u t i o n a l  
a r r a n g e m e n t  t o  t r a n s f e r  t e c h n i c a l  s t a f f  a t  K a j j a n s i  t h i s  h a s  n o t  b e e n  a c h i e v e d  y e t .  
P r i o r i t a s a t i o n  o f  p r o j e c t s  a n d  s t u d i e s  w a s  c o n s i d e r e d  n e c e s s a r y  i n  t h e  f a c e  o f  i n a d e q u a t e
' I I (  ,  




M a k e r e r e )  w h i c h  c o u l d  c o v e r  c e r t a i n  a s p e c t s  o f  a q u a c u l t u r e  w i t h  m i n i m u m  c o s t s  .  
. '
, I  
I n a d e q u a t e  P r o j e c t  f u n d  i n g
j~ 
' , ;  
T h e  m a i n  s o u r c e  o f  f u n d i n g  h a s  b e e n  t h e  H A R E  P r o j e c t  u n d e r  W o r l d  B a n k .  T h e  p r o j e c t
I
, : 1 1   
e n d s  i n  1 9 9 5 .  R e v e n u e  g e n e r a t i o n  e s p e c i a l l y  f r o m  s a l e  o f  f r y .  e g g s ,  o r n a m e n t a l  f i s h .  e r a ) "  
f i s h  e t c  c o u l d  p a r t l y  s u s t a i n  K a j j a n s i .  B u t  s o u r c e  o f  f u n d i n g  w a s  p o s s i b l e  i f  s o m e  a t t r a c t i v e  
r e s e a r c h  p r o j e c t s  e s p e c i a l l y  I n t e g r a t e d  F i s h  F a r m i n g  P r o j e < : t s  w e r e  f o r m u l a t e d  f o r  s a l e  ( 0  
c e r t a i n  d o n n o r s .  
~I 
L a c k  o f  L a b o r a t o r y  E q u i p m e l 1 ! :  
T h e  l a b o r a t o r i e s  l a c k  e q u i p m e n t "  n e c e s s a r y  f o r ;  
. 
•  
B i o c h e m i c a l  a n a l y s e s  i n  f e e d  f o r m u l a t i o n  
'  
•  I n c u b a t o r s  f o r  f r y  p r o d u c t i o n .  
60 
It was important to note that some equipmenllhal FlRl received under ADP which equipment 
was specifically for aquaculture still lie idle at FIRl Jinja. An attempt to get these 
equipments failed. This infonnation was relayed to DOG when he visited Kajjansi on 
Monitoring Team (MEPU). 
4.1. Captive Breeding Project.: 
Project overall objective: To transfer fish production technologies through extension workers 
to farmers. 
Specific Objectives 
• Rehabilitation of the breeding pounds at Kajjansi .., 
• Production and distribution of fish to fanners. 
• Fry production ror research. 
• Training of extension starr and ramlers in fish fry production technologies. 
• Generate knowledge for extension staff and fish ranners. 
Project Outputs 
• Suitable breeding ponds 
• Suitable species 
• Revenue from sale of fry and other fish species 
• 
• Handbook 
Captive Breeding Technologies & Achievements 
• Forty ponds (33,000 square meter) were rehabilitated these ponds are now suitable 
for a number of experiments like feeding, breeding and growth stud ies. 
• Collection of brood stocks from the wild. About 6000 O. nilot,cus, 700 O. 
esculentus, 80 Bagrus have been collected frolll the wild. 2000 Mirror carps ha\'e 
been grown to maturity from fingerlings. 
• Over 55,000 Fish Fry have been distributed. Total revenue (fry sale) stands at 
700,000/=. 
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•   T r a i n i n g  w o r k s h o p s  w e r e  h e l d .  T h c s e  i n v o l v e d  1 4 0  c o n l a c t  f a r m e r s  s e l e c t e d  f r o m  1 4  
d i S i r i c t s .  p l u s  e x t e n s i o n  s t a f f  ( D F O )  f r o m  1 4  d i s t r i c t s .  
•   A q u a c u l t u r e  D r o c h u r e  w a s  c o m p i l e d .  A f t e r  p r i n t i n g  t h i s  w a s  c i r c u l a t e d  t o  e x t e n s i o n  
s t a f f  a n d  f a r m e r s  d u r i n g  w o r k s h o p s .  
•   A  n u m b e r  o f  a g r i c u l t u r a l  s h o w s  a l l e n d e d  w i t h  f u l l  e x : h i b i t i o n s .  A t l e n d e d  F I R . !  o p e n  
d a y  a n d  P r e s i d e n t i a l  F o r u m  o n  S c i e n c e  a n d  T e c h n o l o g y  i n  A f r i c a .  
C o m m e n t s  o n  C a p t i v e  D r e e d i n g  T e c h n o l o g i e s  
"  
•  
I t  w a s  n o t e d  t h a l  h i g h  C O S t  o f  p o n d  c o n s t r u c t i o n  c o u l d  b e  r e d u c e d  b y  u s e  o f  c h e a p e r  
"  
m a t e r i a l s  e . g  u s e  o f  b a m b o o  f o r  i n l e t s / o u t l e t S !  i n s t e a d  o f  c u l v e n s  a n d  c e m e n t
" ' < ' ,
, . '  
c o n s t r u c t i o n .  T h e  e x p e n s i v e  p o n d  m a i n t e n a n c r , .  w a s  p o s s i b l e  i f  t h e  p o n d s  c o u l d  
g e n e r a t e  r e v e n u e  f r o m  s a l e  o f  f i s h  f r y ,  c r a y  f i s h  a n d  o r n a m e n t a l  f i s h e s .  
•   
I n d u c e d  b r e e d i n g  u s i n g  p i t u i t a r y  e x t r a c t s  w a s  n e c e s s a r y  t o  s t i m u l a t e  b r e e d i n g  o f  s o m e  
s p e c i e s  o f  f i s h  l i k e  D a g u s .  B a r b u s .  e t c  w h i c h  d o  n o t  b r e e d  i n  p o n d s .  T h i s  a c t i " i t y  
w a s  l i m i t e d  b y  p e r s o n n e l  a n d  f u n d i n g ,  O n  f a r m e r s  p r e f e r e n c e  o f  m i r r o r  c a r p  ( 0  
T i l a p i a  d i a g n o s t i c  s u r v e y  s h o u l d  h , w e  b e e n  c a r r i e d  o u t  b y  r e s e a r c h  o n  t o  e s t a b l i s h  f i s h  
j
f a r m e r s  d e m a n d  f o r  f r y  b e f o r e  p r o d u c t i o n  c o m m e n c e d  a t  K a . i j a n s i .  M u c h  e f f o r t  w a s  
i n j t i a l l y  c o n c e n t r a t e d  o n  t i l a p i a  f r y  p r o d u c t i o n  w h i c h  f a r m e r s  c o u l d  n o t  t a k e  u p .  I t  
4  
w a s  n o t e d  h o w e v e r  t h a t  t h e  s h i f t  f r o m  t i l a p i a  t o  m i r r o r  c a r p  w a s  s u d d e n .  
c  
•   
F r y  d i s t r i b u t i o n  f r o m  K a j j a n s i  w a s  s t i l l  a n  e x p e n s i v e  a c t i v i t y  f o r  f a r m e r s ,  B r e e d i n g  
f ;  
a t  u p c o u n t r y  f r y  c e n t r e s  a n d  a t  s e l e c t e d  f a r m e r s  c ? u l d  r e d u c e  e x p e n s e s .  
S l  
•  
F i s h e r i e s  R e s e a r c h  S t a t i o n  h a s  n o t  y e t  e m b a r k e d  o n  g r o w i n g  o r n a m e n t a l  f i s h  y e t .  
•  
T h o s e  f i s h  e n c o u n t e r e d  d u r i n g  r o u t i n e  p o n d  s a m p l i n g  a r e  s o l d  t o  e x p o r t e r s .  
•  
•   
F r y  d i s t r i b u t i o n .  o r g a n i s a t i o n  o f  w o r k s h o p s  a n d  s e m i n a r s  r e q u i r e  t i m e l y  c o o r d i n a t i o n  
w i t h  a n d  f u l l  p a r t i c i p a t i o n  o f  e x t e n s i o n  s t a f f  f o r  m o b i l i s a t i o n  o f  f a r n l e r s .  
•  
•   
T h e  s e l e c t i o n  o f  1 4  p i l o t  d i s t r i c t s  i n  U g a n d a  d i d  n o t  c o n s i d e r  s o m e  d i s t r i c t s  w h i c h  
w e r e  w o r s e  o f f  i n  f i s h  p r o d u c t i o n  e . g  K a p c h o r w a .  T h e  s o l u t i o n  t o  s u c h  p r o b l e m s  
A ,  
c o u l d  i n v o l v e  e s t a b l i s h m e n t  o f  a  f r y  c e n t r e  i n  t h e  d i s t r i c t s  a f f e c t e d .  
•  
G a p s :   I n c r e a s e d  F r y  P r o d u c t i o n  R a t e  
. '
T h i s  w i l l  n e c e s s i t a t e  t h e  f o l l o w i n g : -
•  
•   M o r e  b r e e d i n g  p o n d s  e s p e c i a l l y  f o r  m i r r o r  c a r p  n o w  o n  h i g h  d e m a n d .  
•   
C a r e f u l  s t u d y  a n d  i m p r o v e m e n t  i n  M i r r o r  c a r p  b r e e d i n g  t e c h n o l o g i e s .  
•  




• Studies life cycles of try predators e.g cray fish. 
14 
• Construction of structures for pond protein against enemies. 
Ion 
• Devising an efficient system for fry distribution. 
[len • More training workshops for extension staff and farmer.;. 
Constraints 
• Lack of trained personnel and limited number of hired labour force. 
per ., 
ent • Regular collection of tilapia from the wild. 
uld 
• High expenses in fry delivery. 
me • Occasional bread down in pond structures. 
'ity 
to • Heavy mortality on fry. 
ish 
.'as 
It  4.2. Feed Formulation: 
Overall project objective was to fomlUlate a suitable and cheap feed packages for fish 
farmers. The other objective was to carry out feed evalua)ion on a number of cultural fish 
species. The outputs from the study would be. 
et. • Feed packages 





• Six food ingredients (maiz.e bran, maiz.e grain, brewery waste. 'Mukene', 'Nkelje' 
and lake flies have been purchased for studies. 
• Processing of the food ingredients. 
• Biochemical composition (protein, carbohydrate, fats, minerals) of the food 
ingredients have b"en analysed as: 
• Combination ratios of protein, carbohydrate and vitamin premix have been'worked 
out. ,~ 




V a r i o u s  c o m b i n a t i o n s  a r e  b e i n g  t r i e d  a n d  p r e l i m i n a r y  o b s e r v a t i o n s  a r e  b e i n g  m a d e  a t  
!  
e~perimental l e v e l .
i  
I ,  
r o o d  %  P r o t e i n  %  C a r b o h y d r a t e s  
%  r a t  F e  ( p p m )  C a  ( p p m )  
I ,  
M a i z e   g r a i n  
9 . 8  
7 5 . 7  
4 . 8  
4 . 1  
1 5 . 3
I  
M a i z e   b r a n  
9 . 6  
7 3 . 0  
3 . 4  
3 . 8  1 5 . 7  
I 3 r e w e r y  
8 . 2  6 3 . 6  0 . 8  
1 7  . 1  3 6 7  
w a s t e  
•  
M u k e n e  6 2 . 7  
7 . 0   2 4 . 7  
9 . 0  
2 0 1 0  
' 1 , , ' 1  (  
N k e . D e  
5 3 . 4  1 0 . 0   1 8 . 1 7  5 . 0  9 9 8
I  
! \"~l~I '  
!  I  " , I  
L a k e  n i e s  
6 3 . 0  2 8 . 0   · 1 . 8  F  
F  
C o m m e n t s  o r  f e e d  f o r m u l a t i o n  
~~: 
T h e r e   w a s  n e e d  t o  i n c r e a s e  t h e  l i s t  o f  f o o d  i n g r e d i e n t s .  R i c e  b r a n  w a s  c h e a p  a n d
. , 1 
•  
•   
v e r y  a b u n d a n t  a n d  c o n t a i n e d  h i g h  p r o p o r l i o n  o f  p r o t e i n  ( a b o u t  9  % ) .  A l s o  a  n u m b e r  
o f  c e r e a l s .  l e g u m e s  a n d  s o m e  v e g e t a t i o n s  a r e  a v a i l a b l e  f o r  s u p p l e m e n t a r y  f e e d i n g .
"  
( ' I I  
•   
P o n d  f e r l i l i s a t i o n  w i t h  o r g a n i c  m a n u r e  W a S  v e r y  i m p o r l a n t  i n  d e v e l o p m e n t  o f  a l g a e .  
z o o p l a n k t o n s  a n d  b e n t h o s .  T h i s  s u p p l i e s  a d e q u a t e  p r o t e i n  t o  f i s h .  O t h e r  s o u r c e  o f  
p r o t e i n  c o u l d  c o m e  f r o m  c r o p p ' l l l g  e x c e s s  f i s h  ' 1 1 1  t h e  p o n d s  t o  r e p l a c e  e x p e n s i v e  
m u k e n e .
" ' \ '
~1"!' 
•   
M a r k e t i n g  o f  f o r m u l a t e d  f e e d  b y  K a j j a n s i  w o u l d  r e q u i r e  c o n d u c t i n g  a  d i a g n o s t i c
i '  
:_;:;~. ,   
s u r v e y  t o  a s s e s s  t h e  m a r k e t  p o t e n t i a l .  G e n e r a l l y  m a n y  f i s h  f a r m e r s  e n t e r  f i s h  f a r m i n g  
a c t i v i t i e s  w i t h  v e r y  l o w  i n c o m e .  
r 1 1 !
~,I 
~II 
•   
A n  o r d i n a r y  m e a l  m i n c e r  c o u l d  b e  u s e d  t o  p r o d u c e  r e e d  p e l l e t s  w h i c h  c o u l d  b e  d r i e d  
i n  a n  e l e c t r i c  o v e n .  S u c h  f e e d  p e l l e t s  c o u l d  b e  e a s i l y  s t o r e d  a n d  u s e d  w h e n  r e q u i r e d .
~ 
' 1 \ 1   
A  p e l l e t i n g  m a c h i n e  c o u l d  b e  p u r c h ; j s e d  l a t e r  w h e n  f u n d s  a r e  a v a i l a b l e .  
' I
~1i 
G a p s  
I I :  
•   
C o n s i d e r a t i o n  o f  m o r e  l o c a l l y  a v a i l a b l e  f o o d  i n g r e d i e n t s .  




•   
E f f e c t  o f  f e e d s  o n  f r y  p r o d u c t i o n .  
1 1 , '  
•   
D a t a  p r o c e s s i n g .  
,~ t ,  
' I '
I f !  
1 m  
• Production of manual and booklets on feeding. 
Constraints 
• Inadequate funding 
• Expensive mukene 
• Machine for processing food ingredients 
• Expensive Vitamin Premix 
• Feed storage (Loss due 10 rodents. molds etc) 
• Lack of c!quipment for biochemical analyses of foods. 
Other Projects 
The remaining three projects of the program have not been able to take of due to shortage 
of staff and inadequate funding. These include: 
4.3.  Pond productivity 
• Its main objective was to identify and monitor chemical, physical and biological 
parameters that limit pond productivity. 
4.4.  Fish Stunting 
• Major objective is to identify and study causes of stunting. Food and space have been 
a few causes considered . 
•4.5. Social Economics 
The planned objectives of this project included 
• Detemline the costs of all input requirements of fish farming. 
• Assess and quantify the productivity of fish farming in tenns of harvested fish and 
examine its market competitiveness against fish from natural water bodies. 
• Under take economic evaluation of alternative packages recommended to fish fanners. 
• Assess other social economic factors that may innuence the development of 
aquaculture. 
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F i s h  F a n n i n g  H a n d  l l o o k  a n d  l 3 o o k l e l s :  
C o m p i l a t i o n  o f  F i s h  F a n n i n g  H a n d b o o k  i n f o m l a t i o n  w a s  g a t h e r e d  t h r o u g h  a  m e e t i n g  o f  a l l  
t h e  l e c h n i c a l  s l a f f  a l  l h e  s l a l i o n  a n d  l h e  p u b l i c a t i o n  i s  e x p e c t e d  e a r l y  n e x t  y e a r  ( 1 9 9 6 ) .  T h i s  
d r a f t  h i g h l i g h t e d  t r a n s f e r a b l e  t e c h n o l o g i e s  f r o m  r e s e a r c h e r s  [ 0  f a r m e r s  t h r o u g h  e.~lension 
s t a f f .  
4 . 6 .  R e s u l t s   o f  A c t h , ; t i e s  A q u a c u l t u r e  P r o g r a m  
4 . 6 . 1 .  F r ) '  P r o d u c t i o n  
B e t w e e n  J a n u a r y  a n d  D e c e m b e r  1 9 9 4  a  t o t a l  o f  1 9 . 5 2 6  f i s h  f r y  w e r e  p r o d u c e d  a n d  d i s t r i b u t e d  
. .  
t o  1 4  d i s t r i c t s .   S h i l l i n g s  3 4 4 , 5 0 0 =  w a s  c o l l e c t e d  f r o m  s~s o f  f r y  a n d  s h i l l i n g  2 1 5 . 0 0 0 =
{ ' : ' j " l t
I  . ' " ,   
o w e Q  b y  A g r i c u l t u r a l  E x t e n s i o n  P r o j e c t  i s  s t i l l  u n c o l l e c t e d .  S e e  t a b l e s  o n  F r y  p r o d u c t i o n  a n d  
F r y  d i s t r i b u t i o n  t o  d i s t r i c l S .  •  
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T o t a l  R e v e n u e  u n c o l l e c l e d  
=  2 1 5 . 0 0 0 =
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Fry Distribution to Districts 
of aII 
District Cyprinus Oreochromis Haplochromis TotalThis 
.carpio nilolicus
nsi.on 
I. Mbarara 1300 3396 - 4696 
~ .. Mukono 1660 1730 - 3390 
3. Rukungiri - 2850 - 2850 
4. Kitgum 1500 - - 1500 
5. Jinja - 1254 - 1254lUted 
00= 6. Hoima 1000 - ~- 1000 
land 
7. Masaka 480 500 - 980 
8. Luwero 72 700 - 772 
9. Iganga 60 650 - 710 
10.Kibale 700 - - 700 
II.Kabale 200 400 - 600 
12. Masindi 10 390 - 400 
13. Kampala 100 100 200 400 
14. Mpigi - 350 - 350 
. 
Total 19602 
Fourteen districts received fish fry during the year. Mbarara district received the highest 
number of fish fry (4696).and Mpigi received the lowest (350). 
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4 . 6 . 2 .   F e e d  a n a l y s i s  
F o o d  P r o t e i n  C a r b o - f a t  
F e  
C a  
5 .
%   h y d r a t e  
%  
p p m  p p m  
%  
M a i z e  g r a i n  
B a  
M a i z e  b r a n  
9 8  7 5 . 7  4 . 8  4 . 1  
1 S .  3  
B r e w e r y  W a s t e  
9 . 6  7 3 . 0  3 . 4  
3 . 8  1 5 . 7  
T h  
M u k e n e  
p r <  
N k e j j e  8 . 2  6 3 . 6  
0 . 8  1 7 . 1  3 6 7  
d i r  
L a k e  f l i e s  6 2 . 7  7 . 0  
2 4 . 7  
9 . 0  
3 0 [ 0  
r e s  
5 3 . 4   
1 0 . 0  
1 8 . 7  
5 . 0  
9 9 8  
m i  
6 3 . 0   
2 8 . 0  1 . 8  F  
F
' "
•   
T h  
• F   =  A n a l y s i s  f a i l e d  
m e  
t h r  
T h e  f o l l o w i n g  r e s u l t s  w e r e  o b s e r v e d : -
P o
•   
P r o t e i n  c o n t e n t  w a s  h i g h e r  i n  a l l  a n i m a l  t i s s u e s  u s e d  t h a n  i n  p l a n  l i s s u e s .  p r o t e i n  
c o n t e n t  b e i n g  h i g h e s t  i n  L 1 k e  f l i e s .  
T h  
•   
C a r b o h y d r a t e  c o n t e n t  w a s  h i g h e r  i n  a \ l  p l a n t  t i s s u e s  a n a l y s e d  t h a n  a n i m a l  t i s s u e s  
b e i n ' g  h i g h e s t  i n  m a i z e  g r a i n .  
•  
•   
F a t  c o n t e n t  w a s  g e n e r a l l y  h i g h e r  i n  a n i m a l  t i s s u e s  t h a n  p l a n t  t i s s u e .  H o w e v e r .  
•  
e x t r e m e l y  l o w  v a l u e s  o f  f a t  w e r e  o b t a i n e d  i n  t h e  L a k e  f l i e s .  
•  
•   H i g h  v a l u e s  o f  c a l c i u m  o c c u r  i n  M u k e n e .  N k e j j e  a n d  B r e w e r y .  
•  
•   
F u r t h e r  a n a l y s e s  o f  f o o d  i n g r e d i e n t s  i n  r e s p e c t  t o  v i t a m i n  r e v e a l e d  t h a t  o n l y  b r e w e r y  
w a s t e  c o n t a i n e d  v i t a m i n s  A  a n d  C .  
•  
•   
f e c d  p r e p a r a t i o n  a n d  f e e d i n g  t e s t i n g  
•  
G e n e r a l l y  f e e d  w a s  p r e p a r e d  i n  3 0 :  7 0  r a t i o  o f  p r o t e i n :  C a r b o h y d r a l e .  b u t  a s  t h e  f i s h  g r e w  
•  
o l d e r  f e e d  p r e p a r a t i o n  r a l i o  c h a n g e d  t o  <  3 0 :  >  7 0  r a t i o  t o  r e d u c e  i n  t h e  h i g h  c o s t  o f  p r o t e i n  
f o o d  S l u f f s  
•  
T h e  s t a t i o n  h a s  n o t  y e t  g o n e  i n w  s p e c i f i c  t e s t i n g  o f  f e e d s  o n  c e r t a i n  f i s h  s p e c i e s .  T h e  
•  
e m p h a s i s  h a s  m a i n l y  b e e n  o n  p r o p e r  a n d  i n t e n s i v e  f e e d i n g  f o r  r a p i d  g r o w t h  a n d  p r o d u c t i o n  
o f  f i s h  f r y .  
•  
•  
0 1  
67 68 
CHAPTER 5 
5. POST-HARVEST FISHERIES PROGRAM 
Background 
The program is concerned with the post harvest aspects fish/fish products after capture and 
processing up to the time fish reaches the consumer. All other programmes under FIRl are 
directly or indirectly concemed with increased and sustainable production of the fish 
resource. There is therefore need to optimally utilize whatever fish is produced and 
minimise post-harvest losses. 
.f 
Ths program is vi~l to the country because it ensures high quality fish to consumers, 
income, employment for over 500,000 individuals, and the much needed foreign earnings 
through fish expons. 
'otein Post Harvest Production Constraints 
The progranune addresses the following constraints:-
ues -
• Poor preservation methods. 
ever. • Poor handling and processing techniques. 
• Poor storage practices. 
• Poor packaging and marketing facilities. 
"'cry 
•
• Contamination by pathogenic spoilage micro-organisms. 
• Inappropriate fishing methods. 
• Consumer ignorance with respect to quality.~re\\; 
,rein 
• Lack of product diversification. 
The • Chemical Con~mination of fish. 
lion 
Objective - Mandate 
• The programme is mandated to improve Post harvest handling, processing, storage 
and marketing of fish and fishery products. 
• Ob~ining baseline data regarding the quality of fish currently on the market. 
' j
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•   Q u a n t i f y i n g  p o s t - h a r v e s t  l o s s e s  i n  t h e  f i s h e r i e s  s e c  l O r .  
•   
D e v e l o p i n g  q u a l i t y  a s s u r a n c e  p a c k a g e s  w h i c h  w i l l  b e  u s e d  i n  e f f e c t i n g  s i g n i f i c a n t  
i m p r o v e m e n t  i n  f i s h  q u a l i t y .  
•   
G e n e r a t i n g  d a t a  c o n c e r n i n g  t h e  n u t r i t i v e  v a l u e  o f  f i s h  s p e c i e s  o f  comrne~iaJ 





D e v e l o p i n g  f i s h  p r o c e s s i n g  t e c h n i q u e s  a i m e d  a t  o p t i m a l  u t i l i s a t i o n  o f  t h e  c o u n t r y ' s  
! I  
f i s h e r i e s  r e s o u r c e s  w i t h  d u e  r e g a r d  t o  c o n s e r v i n g  t h e  e n v i r o n m e n t .  
5 . 1 .   P r o j e d  i n  t h e  P r o g r a m  
. "  
I  
, .  " ( '
•  ' \ I ' l . i   
I m p r o v c m c n t  o f  f i s h  h a n d l i n g ,  p r o c c s s i n g ,  p a ' t k a g i n g  a n d  s t o r a g e  f a c i l i t i e s  I
I ' :
•  
I " ,  
p r a c t i c c s .   
•   
O b s c r v a t i o n s  
A  c o n s i d e r a b l e  p r o p o r t i o n  o f  f i s h  c a u g h t  i s  l o s t  p o s t - h a r v e s t  d u e  t o  c o n s t r a i n t s  o u t l i n e d  
a b o v e ,  H o w e v e r  n o  r e l i a b l e  d a t . >  i s  a v a i l a b l e  t o  i n d i c a t e  t h e  q u a n t i t i e s  l o s t ,  t h o u g h  e s t i m a t e s  
p u t  t h e  l o s s e s  a t  2 0 - 3 0 % .  
t ,  
I   
C o n s i d e r i n g  t h e  i m p o r t a n c e  o f  f i s h  b o t h  a s  a  f o o d  a n d  a  f o r e i g n  e x c h a n g e  e a r n e r  i t  I S  
r :  •   
i m p o r t a n t  t h a t  i t s  q u a l i t y  i s  a c c e p t a b l e  l o c a l l y  a n d  i n t e r n a t i o n a l l y .  
S t u d i e s  u n d c r  t h e  P r o j e c t  
, \  ~ 
•   P o s t  h a r v e s t  h a n d l i n g  ( N u m b e r  a n d  t y p e s  o f  h a n d l i n g  f a c i l i t i e s .  e f f e c t s  o f  t h e  h a n d l i n g  
p r a c t i c e s / f a c i l i t i e s  o n  t h e  q u a l i t y  a n d  s h e l f  l i f e  o f  f i s h / f i s h e r y  p r o d u c t s )  
1 ' ( '  
•  
P r o c e s s i n g  ( N u m b e r  a n d  t y p e  o f  p r o c e s s i n g  t e c h n i q u e s ,  c o n d i t i o n s  o f  o p e r a t i o n .  
! : '  
E f f e c t  o n  t h e  q u a l i t y  a n d  s h e l f  l i f e  o f  f i s h / f i s h e r y  p r o d u c t s ) .  
•   S t o r a g e  a n d  p a c k a g i n g .  T y p e s  o f  s t o r a g e  f a c i l i t i e s ,  e f f e c t s  o n  t h e  q u a l i t y  a n d  s h e l f  
l i f e  a p p r o p r i a t e  s t o r a g e  c o n d i t i o n s  f o r  d i f f e r e n t  s p e c i e s .  
•   M a r k e t i n g  ( Q u a l i t y  o f  f i s h  o n  t h e  m a r k e t .  Q u a l i t a t i v e  a n d  q u a n t i t a t i v e  l o s s e s  a l o n g  
t h e  M a r k e t i n g  C h a i n ) .  
M a j o r   a c t i v i t i c s  o f  P r o j e c t  
P r i o r  t o  i t s  i n c o r p o r a t i o n  i n t o  N A R O  ( F I R l )  t h e  P o s t  H a r v e s t  P r o g r a n l  w a s  m o r e  a c t i v e l y  
i n v o l v e d  i n  e x t e n s i o n  t h a n  r e s e a r c h .  A s  s u c h ,  i t  d i d  n o t  h a v e  o n - g o i n g  p r o j e c t ( s )  f u n d e d  
! I '
,  
f r o m  w i t h i n  o r  w i t h o u t  t h e  c o u n t r y .  T h e  1 9 9 4 ,  t h e r e f o r e  h a s  b e e n  a  p r e p a r a t o r y  y e a r .  





Howcver, during the late 1993 and early 1994 staff of the program were involved in an 
IDRC sponsored fish Commodity Economic Systems Project (Fish Processing Companenl).
Lificant In addition, they participated in the European Union sponsored survey of the current Fish 
Quality Assurance status in the country, It is worthwhile to note that these two surveys 
provided background information lhal was vital during the project proposal wriling exercise 
nerdal for 1995/96. 
Intr)"s Achievements - Outputs 
• The program prepared some brochures the tontents of which are sunmlarised in .5.2. 
• Some new laboratory equipment and chemicals were ordered through NAROSEC 





At its inccption under NARO the program did not have an on-going project which could have nlales 
bcen funded either internally or by donors as explained earlier. 
Staflingit IS 
The Program was under-staffed. There were four (4) technical slaff (Senior Research 
Officer. Research Officer, Research Assistant and Senior Laboratory Teclmician) and five 
(5) support staff comprising of an Accounts Assistant. a Stenographer/Clerk. Driver. Cleaner 
and Office Messenger. The Research Assistant. Office Messenger and Cleaner only joined 




The program was formerly housed in an isolated, insecure and dilapidated building at 
Kilubulu-Enlebbe. II was' so ill-equipped and poorly laid-oul that il could not meel the 
demands of the proposed research objectives. II was therefore resolved that more suitableshelf 
premises be sought. After prolonged negotialions with the Ministry of Trade and Industry 
lasling one year the program was offered laboratory and office space within the Industrial 
Research Inslitute for Food Technology and Ceramics at Nakawa. It was on temporary basislong 
and undcr the auspices of the Uganda National Bureau of Standards (UNBS). On the 30th 
October. 1994 the program finally shifted to the new premises in Kampala. Given the ternts 
of reference and the fact that the premises were quite new. there were some administrative 
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S u m m a r y  o f  P r o g r a m  C o n s t r a i n t s  
•   D c l a y c d  d c l i v e r y  o f  t h c  r e q u c s t c d  c q u i p m c n t / c h e m i c a l s  b y  t h e  N A R O S E C .  
•   D e l a y e d  r e s c a r c h  f u n d s  t o  f a c i l i t a t e  U t e  e x c e u t i o n  o f  t h e  a p p r o Y e d  s t u d i e s .  
•   U n d c r - s t a f f i n g  o f  t e c h n i c a l  p e r s o n n c l .  
•   L a c k  o f  a  p e n n a n e n t  h o m e  f o r  U I C  p r o g r a n u n e .  T h i s  m a d e  p h y s i c a l  p l a l l I l i n g  
d i f f i c u l l .  
F u t u r e  R c s e a r c h  P l a n s  
O J  
P r o j c c t  p r o p o s a l s  i n  a  s t a n d a r d i z c d  f o n n a t  w e r e  w r i l l e n  : l o n d  s u b m i l l e d  t o  N A R O  s e c r e t a r i a l  
f o r  a p p r o v a l  a n d  s u b s e q u c n t  f u n d i n g .  T h e  p r o j c c t s  w c r e  f o m l U l a t e d  i n  a c c o r d a n c e  w i t h  t h e  
p r o g r a m s  o v c r a l l  o b j c c t i v e .  u s i n g  t h e  t w o  s u r v e y s  m e n t i o n e d  a b o v e  a s  r e f e r e n c e s .  T h e s e  w i l l  
f o n n  t h e  b a s i s  f o r  f u t u r e  w o r k .  
O t h c r   A c t i v i t i e s  u n d e r t a k c n  b y  P r o g r a m  P e r s o n e l  
S t a f f  o f  ' t h e  p r o g r a m  w e r e  i n v o l v e d  i n  t h e  d a t a  a n a l y s i s  a n d  r e p o r t - w r i t i n g  o f  t h e  l O R C  
s p o n s o r c d  F i s h  C o m m o d i t y  S y s t e m s  p r o j e c t  ( F i s h  P r o c e s s o r s  C o m p o n e n t ) ,  T h e y  a l s o  
p a r t i c i p a t e d  i n  t h e  i n s p e c t i o n  o f  f i s h  p r o c e s s i n g  p l a n t s  p r i o r  t o  n u m b e r  a l l o c a t i o n  w h i c h  w i l l  
f a c i l i t a t e  f i s h  e x p o r t s  t o  E u r o p e a n  U n i o n .  F u r t h e n n o r e  t h e  s t a f f  o f  t h e  p r o g r a m  w e r e  a c t i v e l y  
i n v o l v e d  i n  t h e  d r a f t i n g  o f  F o o d  a n d  N u t r i t i o n  P o l i c y  a n d  P l a n  o f  A c t i o n  a n d  a  M o d e m  F o o d  
L a w .  I n  a d d i t i o n  b r o c h u r e s  o n  t h e  P o s t - H a r v e s t  F i s h e r i e s  P r o g r a m  a c t i v i t i e s  a n d  f i s h  
h a n d l i n g  w e r e  p r e p a r e d .  
R e s e a r c h  C o l l a b o r a t i o n s  
l 1 \ c  p r o g r a m  h a s  e n d c a v o u r c d  t o  c s t a b l i s h  w o r k i n g  r e l a t i o n s h i p  w i t h  v a r i o u s  o r g a n i s a t i o n s  
a n d  i n s t i t u t i o n s  w i t h i n  t h e  c o u n t r y .  F o r  c x a m p l e  U g a n d a  N a t i o n a l  B u r e a u  o f  S t a n d a r d  
( U N B S ) .  D c p a r t m e n t s  o f  B i o c h e m i s t r y  a n d  F o o d  S c i e n c e  a n d  T e c h n o l o g y  o f  M a k e r e r e  
U n i v e r s i t y .  T h e s e  t w o  i n s t i t u t i o n s  h a v e  i n  p r i n c i p l e .  a l l o w e d  t h e  p r o g r a m  t o  u s e  t h e i r  
e q u i p m c n l  a n d  t h e i r  p e r s o n n c l / s t u d e n t s  t o  p a r t i c i p a t e  i n  t h e  P r o g r a m ' s  R e s e a r c h  P r o j e c t s .  
T h e  l a b o r a t o r i e s  a t  l h e  G o v e r n m e n t  C h e m i s t  h a v e  a l s o  b e e n  o f f e r e d  f o r  u s e  i f  n e e d  b e .  
t h o u g h  a t  s o m e  C O S I .  l ' u l ' t h c r J n o r c .  t h e  p r o g r i l r n  h a s  c o r r c s p o n d e d  w i t h  s o m c  u n i v e r s i t i e s  i n  
C a n a d a .  U . K .  N e t h e r l a n d s  a n d  D e r u n a r k  f o r  t h e  p u r p o s e  o f  e s t a b l i s h i n g  c o l l a b o r a t i v e  
r e s e a r c h  l i n k a g e s .  D u e  t o  t h e  s m a l l  n u m b e r  o f  s c i e n t i s t s  a n d  l a c k  o f  l a b o r a t o r y  
e q u i p m c n t / c h e m i c a l s  u n d c r  [ J l e  p r o g r a m .  i t  w a s  e n v i s a g e d  t h a t  c o l l a b o r a t i o n  o f  t h i s  n a t u r e  
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5.2.  Results of Studies of the Program 
5.2. L Good Fish Handling Practices From Catch 10 Market 
Introduction 
Allhough estimates for post harvest losses are not properly quantified, considerable losses 
are experienced in the Fishing Industry. 
The possible causes to these losses being poor handling of the fish at all the slages from fish 
ealch, processing, storage distribution and Illarketing; the high ambient temperatures of the 
tropics the fish is subjected to, the rough handling incl4ding bruising the fish due to the 
fishing method and the poor infraslrueture. 
All these losses are due to spoilage of the fish which is caused by the digestive enzymes of 
the fish. the micro organisllls living naturally on the fish or spread through contamin'ation by 
tnan and by chemical means. The micro organisms playa leading role in fish spoilage. 
Since the organisms are mainly on the surface of the gills, intestines and the slime of the 
skin, and the surfaces with which the fish comes in contact, high standards of cleanliness at 
all stages of handling, processing, storage and distribution are essential. 
Strict attention must be given to the efficient cleaning of the fish, the regular cleaning of all 
surfaces with which the fish come in contact, the provision of an uncontaminated water; 
supply and the hygiene of the fish handlers. These are important factors in good handling 
practices to ensure good quality wholesome fish. 
The following recommendations for handling practices are essential at the various stages. 
At fish capture 
• 
• Ensure the usc of fishing methods which do not wound or bruise the fish, do not keep 
the fish for long hours before the fish is removed. 
• Rinse the fish in lake water at the spot (off shore waters) to remove any possible 
contamination and sort and reject immediately the fish not fit for human consumption. 
In the fishing "essel - Boat 
• It is required that, the fishing vessel should be big enough. well painted. designed for 
efficient handling of the fish, easy to clean and disinfect and should not cause damage 
and contamination of the calch. 
• The vessel should not contain sewage, bilge. fuel. oil or grease or any other 
objectionable matter which lllay conlaminate the fish. 
• For bigger fishing vessels, early on-board processing like gutting the fish, bleeding, 
.   
. "   
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w a s h i n g  a n d  t h e  i c i n g  i s  e s s e n t i a l ,  t h i s  r e d u c e s  s p o i l a g e  d u r i n g  h o l d i n g  t i m e :  
•   U s e  o n l y  s u i t a b l e  e q u i p m e n t  f o r  t h e  o n - b o a r d  p r o c e s s i n g .  
•
, ' .  
•   A p p l y  o n l y  c l e a n  i c e  m a d e  f r o m  p o r t a b l e  w a l e r  w h i c h  s h o u l d  n o t  b e  c o n t a m i n a t e d .  
•   [ n  c a s e  o f  l a c k  o f  i c e  a b o a r d ,  u s e  c l e a n  w e t  b u r l a p  t o  c o v e r  t h e  c a t c h  i n  o r d e r  t o  k e e p  
i t  m o i s t  a n d  f r o m  t h e  h i g h  t e m p e r a t u r e s .  H i g h  t e m p e r a t u r e s  s p e e d  t h e  r a t e  o f  
s p o i l a g e .  
•   E a c h  s t e p  s h o u l d  b e  d o n e  v e r y  f a s t .  





: ! I I (   
. ,  
A t  l a n d i n g  s i t e s  f i s h  h a n d l e r s  s u b j e c t  f i s h  t o  f a i r l y  r o u g h  h a n d l i n g  t r e a t m e n t  w h i c h  r e s u l t s  i n  
b i g  q u a n t i t i e s  o f  s p o i l a g e .  f i s h  qll~lity d e t e r i o r a t e s  r a p i d l y  a n d  p o t e n t i a l  k e e p i n g  t i m e  i s  
s h o r t e n e d .  I t  i s  i m p o r t a n t  t h a t  p o t e n t i a l  h a z a r d s  a s s o c i a t e d  w i t h  r o u g h  h a n d l i n g  a r e . a v o i d e d .  
T h e  f o l l o w i n g  a r e  n e c e s s a r y  a t  f i s h  l a n d i n g  s i t e s ;  d u r i n g  t r a n s i t  a n d  m a r k e t s : -
•   A u c t i o n i n g  s h a d e  e q u i p p e d  w i t h  c l e a n  a n d  p o n a b l e  r u n n i n g  w a t e r ,  s l a b s  o n  w h i c h  f i s h  
i s  a u c t i o n e d  a n d  c l e a n e d  a n d  s h o u l d  b e  s u i t a b l y  l o c a t e d .  A u c t i o n i n g  s h a d e  s h o u l d  b e  
m a i n t a i n e d  c l e a n .  
"  
I   
•
: 1   
. C l e a n  i n s u l a t e d  v e h i c l e s  f o r  t h e  d i s t r i b u t i o n  o f  f i s h .  
;.~ I  
I  
•  
F i s h  m o n g e r s  s h o u l d  u s e  c l e a n  p l a s t i c  i n s u l a t e d  b o x e s  f o r  c a r r y i n g  f i s h  o n  b i c y c l e s
I I
a n d  b i g  e n o u g h  t o  c a r r y  b o t h  i c e  a n d  f i s h .  
!  
I  
1 1   
•  




F i s h  h a n d l e r s  s h o u l d  h a v e  p r o t e c t i v e  c l o t h i n g  a n d  h e a d  g e a r s  
I i ' "
, . '  
•   
f i s h  m a r k e t s  s h o u l d  b e  p r o p e r l y  l o c a t e d  i n  t o w n s  a n d  s h o u l d  h a v e  r u n n i n g  w a t e r ;  
p r o p e r  d r a i n a g e  s y s t e m  a n d  s u i t a b l e  t a b l e s  e a s y  t o  c l e a n  a n d  d e t e c t  t h e  d i n .  
•   P a s s e n g e r s  s h o u l d  n o t  b e  c a r r i e d  o n  v e h i c l e s  c a r r y i n g  f i s h  m e a n t  f o r  h u m a n  
c o n s u m p t i o n  o r  a n y  o t h e r  c a r g o .  
•   
F i s h  d i s p l a y e d  o r  i n  t r a n s i t  s h o u l d  a l w a y s  b e  p r o p e r l y  i c e d  t o  r e d u c e  t h e  r a t e  o f  






I I : '  
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6. SOCIO-ECONOMICS PROGRAM 
ilinaled. 
to keep Background 
,.rate of 
The socio-economics program research seeks to contribute towards the broad goal of 
sustainable and efficient utilisation ofaqualic resources for the maximum social and economic 
benefits with all the due considerations for the environment. 
The program covers a broad range of issues cUlling across all the Institute programs. During 
the prioritisation exercises undcrtaken during the year 'by NARO the following were 
~sults in identified as research priorities: 
time is 
Ivoided. • Human interventions affecting fisheries resources, 
• Inadequate information on the impact of fisheries production to national economy. 
lich fish 
lould be • Inadequate knowledge on the structure and functioning of fishing community. 
• Insufficient knowledge of economic feasibility (of aquaculture practices) 
However. it was later realised that the priorities in socio-economics did not come out 
)icycles satisfactory at FIRI as in all other Institutes. Consequently, NARO set up a special Task 
Force to make recommendations on the priority themes that would be addressed by socio-
economic investigations at the different NARO Institutes. By the end of the year, the Task 
Force was continuing with its work. 
However. the output of on.-going investigations consists of information covering the following 
areas: 
water; 
• Structure and functioning of fishing communities. 
Juman • Optimum levels of fisheries resource exploitation: social and economic issues. 
• Cost of production, elllerprise profitability and competitiveness of operating units. 
lle of 
• Assessment of tcchnology alternatives and evaluation of economic losses. 
• Fish marketing systems, demand, supply and consumption studies. 
• Performance of Ule fishing industry. 
• Macroeconomic and policy issues 
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P r o g r a m  O b j c c t h ' c s  
T o  p r o v i d e  i n f o r m a t i o n  t h a t  w o u l d  e m p o w e r  d e c i s i o n  m a k e r s  i n  t h e  p u b l i c ,  p r i v a t e  a n d  
c o m m u n i t y  c i r c l e s  t o  t a k e  a p p r o p r i a t e  d e c i s i o n s  i n  t h e  m a n a g e m e n t ,  e x p l o i 1 4 t i o n  a n d  
u t i l i s a t i o n  o f  t h e  f i s h e r i e s  r e s o u r c e s .  
T h e  P r o j e c t s  i n  t h e  P r o g r a m   
T h r e e  p r o j e c t s  h a v e  c o n t i n u e d  t o  b e  i m p l e m e n t e d  d u r i n g  t h e  y e a r ,  i n c l u d i n g ;   
•   f i s h  c o m m o d i t y  s y s t e m s  e c o n o m i c s  ( U g a n d a )  p r o j e c t  
, "  
1
1
'  I ,   
i J
•   




, :  
•  
•   U s e  a n d  p r o t e c t i o n  o f  o f  w a t e r  r e s o u r c e s  i n  L a k e  V i c t o r i a  t h r o u g h  s u s t a i n a b l e  
m a n a g e m e n t  o f  w e t l a n d  e c o t o n e s :  s o c i o - e c o n o m i c  c o m p o n e n t .  
•  
6 . 1 .   F i s h  C O l l I m o d i t y  S y s t e m s  E c o n o m i c s  ( t I )  P r o j e c t  
I n t r o d u c t i o n  
T h e  f i s h  C o m m o d i t y  S y s t e m s  E c o n o t n i c s  ( U )  P r o j e c t  f o c u s e s  o n  t h e  s o c i o - e w o o m i c  
c o m p o n e n t  o f  t h e  F i s h e r i e s  R e s e a r c h  I n s t i t u t e  p r o g r a m s .  I t  i s  a  t h r e e  y e a r  p r o j e c t  a n d  w a s  
o f f i c i a l l y  s t a r t e d  i n  J u n e  1 9 9 2 ,  w i t h  f u n d i n g  f r o m  t h e  I n t e r n a t i o n a l  D e v e l o p m e n t  R e s e a r c h  
C e n t r e  ( I D R C )  o f  C a n a d a .  I t s  o v e r a l l  g o a l  i s  t i l e  i m p r o v e d  e c o n o m i c  p e r f o r m a n c e  i n  t h e  
f i s h e r i e s  s e c t o r .  
i '  ,  
P r o j e c t  O b j e c t h ' e  
T h e  o v e r a l l  o b j e c t i v e  o f  t h e  P r o j c c t  i s  t o  g c n c r a t e  i n f o r m a t i o n  t I 1 a t  w o u l d  f a c i l i t a t e  a n d  
i m p r o v e  d e c i s i o n s  a n d  p o l  i c i e s  b y  t h e  G o v e r n m e n t  a n d  p r i v a t e  e n t r e p r e n e u r s  i n  f i s h e r i e s .  
S p e c i f i c  a c t i v i t i e s  t o  a c c o m p l i s h  t h e  o b j e c t i v e  o f  t h e  P r o j e c t  i n c l u d e :  
•   U n d e r t a k e  d i a g n o s t i c  s t u d i e s  o f  t I 1 e  f i s h  p r o d u c e r s ,  p r o c e s s o r s ,  m a r k e t i n g  g r o u p  a n d  
c o n s u m e r s .  
•   C o n t r i b u t i o n  s t u d i e s  o f  N i l e  p e r c h ,  N i l e  t i l a p i a  a n d  M u k e n e  f i s h e r i e s  t o  t o t . a 1  G D P ,  
e m p l o y m e n t ,  i n c o m e  a n d  d i e t .  
•   A  s t u d y  i n t o  t i l e  u t i l i s a t i o n  o f  M / l k e n e .  
•   S u r v e y  o f  t h e  f i s h i n g  e n t e r p r i s e s .  
•   S t u d i e s  o f  m o d e l  f i s h i n g  c o m m u n i t i e s  s t u d i e s  f o r  t I 1 e  p u r p o s e  o f  e x t r a c t i n g  l e s s o n s  f o r  
a d a p t i o n  b y  o t h e r  c o m m u n i t i e s .  
















The project utilises the Production to Consumption Systems Research (PCSR) and both 
quantitative and qualitative methods including participatory research methodologies in i13 data 
collection. It further adapts the incremental research approach, 
Implementation 
The project came into effect in June, 1992. During the year under review, progress was 
achieved as outlined below: 
Diagnostic Studies 
Draft reports have been produced on the four sub studies, namely the study on producers, 
processors, the marketing group and consumers. 
ConI riLJution Studies 
Draft reports have been produced on two contribution studies, namely contribution to diet 
and balance of payment studies. 
Utilisation of Rastrilleobola argentea (Mukene) 
Detailed planning for the implementation of this study was undertaken and comprehensive 
data collection is now going on. 
Enterprise studics 
Detailed planning for tlie study have been completed. Due to inadequacy of logistics 
(transport), data collection has not began and is planncd to start as soon as the field work 
under the Rastrineobola argentea study is completed. 
Training 
During the year, 2 Project researchers atlended tJle 6th Participatory Rural Appraisal (PRA) 
course at Egerton University, at which tJley were introduced to PRA as a methodology for 
developing a Community Action Plan, commonly known as CAP with full participation of 
the beneficiary communities. 
Linkagcs 
The Project continued to foster linkages with all the major players in the fisheries industry 
as well as with institutions and personalities engaged in related work. As a result of this, the 
Project Leader had opportunity to atlend workshops and discussions on various occasions 
during the year. 
,  
n  
C O l l s t r a i n t s  
A  f e w  p r o b l e m s  I l a v e  h i n d e r e d  t h e  s m o o t h  i m p l e m e n t a t i o n  o f  t h e  p r o j e c t  a s  h a d  b e e n  
p l a n n e d .  T h c s e  i n c l u d e d :  
•   f i c l d  A l l o w a n c e s :  C o u n t e r p a r t  f u n d s  1 0  s u p p l e m e n t  d o n o r  f u n d s  f o r  f i e l d  a c t i \ ' i t i e s  
w e r e  n o t  a v a i l a b l e  u n t i l  a f t e r  J u l y ,  1 9 9 4  a n d  t h i s  l i m i t e d  d a t a  c o l l e c t i o n  a c t i v i t i e s .  
•   I n a d e q u a t e  F I R l  P e r s o n n e l :  F I R !  r e s e a r c h e r s  h a v e  n o t  b e e n  a d e q u a l e  o n  t h e  P r o j e c t .  
A s  a  r e s u l t ,  m u c h  o f  t h e  m a n p o w e r  w a s  h i r e d  f r o m  o u t s i d e  m a k i n g  t h e  P r o j e c t ' s  
m a n p o w e r  c o s t  h i g h .  
•   O f f i c e  S p a c e :  T h e  P r o j e c t  h a s  n o  s u f f i c i e n t  o f f i c e  a c c o m m o d a t i o n  f o r  i t s  s t a f f  a t  F I R ! .  
l '  '  J  
. ,
. :  I ' d i l
l  
r  
" .  
P l a n n e d  A c t i v i t i e s   
•   
D u r i n g  t h e  y e a r  1 9 9 5 ,  t h e  f o l l o w i n g  w i l l  b e  u n d e r t a k e n :  
•   P r e p a r a t i o n  o f  a  g e n e r a l  d i a g n o s t i c  s u r v e y  r e p o r t .  
•   S t u d i e s  o n  f i s h e r i e s  c o n t r i b u t i o n  t o  G O P ,  i n c o m e  a n d  e m p l o y m e n t ;  a n d  p r e p a r a t i o n  
o f  s u r v e y  r e p o r t s .  
,
I
•  A  s u r v e y  i n t o  t h e  a c t u a l  a n d  p o t e n t i a l  u t i l i s a t i o n  o f  R a s t n ' n e o b o l a  a r g e n t e a  .  
/ .  
•   A  s u r v e y  o f  f i s h  p r o d u c t i o n  a n d  p r o c e s s i n g  e n t e r p r i s e s .  
I i  "  
I I  
6 . 2 .   E a s t  A f r i c a n  G r e a t  L a k e s  R e s e a r c h  P r o j e c t  
"  
, , {  
,  , I  
B a c k g r o u n d  
T h e  E a s t  A f r i c a n  G r e a t  L a k e s  R e s e a r c h  p r o j e c t  i s  a  c o l l a b o r a t i v e  r e s e a r c h  b e t w e e n  F I R !  a n d  
M i c h i g a n  S t a t e  U n i v e r s i t y .  I t  i s  f u n d e d  b y  t h e  G o v e r n m e n t  o f  U g a n d a  a n d  M c A r t h u r  
F o u n d a t i o n .  I t s  o v e r a l l  g o a l  i s  t h e  e n h a n c e m e m  o f  t h e  w e l b e i u g  o f  f i s h i n g  c o m m u n i t i e s .  
O b j e c t i v e  
T h e  o v e r a l l  o b j e c t i v e  o f  t h e  p r o j e c t  i s  t o  d e v e l o p  a n  u n d e r s t a n d i n g  o f  t h e  s o c i o - e c o n o m i c  
i m p a c t s  o f  t h e  c h a n g e s  o c c u r r i n g  i n  t h e  f i s h e r i e s  o f  L a k e  V i c t o r i a  o n  t h e  l a k e s i d e  
c o m m u n i t i e s .  
T h e  s p e c i f i c  o b j e c t i v e s  o f  t h e  c o l l a b o r a t i v e  a c t i v i t i e s  b e i n g  c o n d u c t e d  u n d e r  t h i s  p r o j e c t  a r e  
a s  f o l l o w s :  
•  t o  i n v e s t i g a t e  t h e  s o c i a l  a n d  e c o n o m i c  d i m e n s i o n s  o f  t h e  f i s h e r i e s  o f  L a k e  V i c t o r i a .  
) : . . ;  
•   t o  d e v e l o p  a  p l a n  f o r  t h e  c o l l e c t i o n ,  a n a l y s i s ,  a n d  d i s s e m i n a t i o n  o f  s o c i a l  a n d  
, .
. / .  
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n 
econom ic data on the fisheries of Uganda, and 
:n 
• to strengthen FIRI's research capabilities in the socio-economic dimensiom of 
fisheries . 
Activities and Status 
The project began in May 1991 ror an initial period of three years but due to implementatiQn \. 
's delays, it has been agreed that it would be extended. During the 1993/94 financial year, 
activities on the project were supported ror 2 month solely by donor funding, as Government 
did not release any funds to the project during the year. However, the Project was included 
in the list of cOre projects in 1994/95 and from July 1994, funds from Government began to 
be received on the Project on a continuous basis. 
By the beginning of the year 1994, activities undertaken included: 
• Interviews with policy makers including heads of relevant Government departments, 
parastatals and private sector institutions; , 
• Interviews with policy and programme implementors; 
• Interviews with community leaders and opinion leaders; 
• Interviews at the fish processing and exporting firms; 
• Boat census at the 9 identified research sites on Lake Victoria. 
• Detailed interviews with boat owners, heads of crew and family members at 4 of the 
research sites. 
Activities • 
• Detailed intervic,ws with boat owners. heads of crews and family members at three 
(3) of the research sites:-
• Nabweyo/Busiro landings - Iganga District 
• Kasensero landing - Rakai District 
• Data entry 
• Preparation of regular reports 
Major Constraints 
During the year, there were a few problems which hindered the implementation of the project 
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a s  h a d  b e e n  p l a n n e d : -
I m p l e m e n t a t i o n  D e l a y s  
D u r i n g  t h e  y e a r ,  t h e  m o n t h l y  r e l c a s e  o r  f u n d s  w e r e  n o t  s u f f i c i e n t  t o  m a k e  m o n t h l y  f i e l d  t r i p s  
a s  h a d  b e e n  p l a n n e d .  W h e r e a s  t h e  G o v e r n m e n t  r e l e a s e s  o f  f u n d s  w e r e  i n  t i m e ,  t h e  a c t u a l  
p a y m e n t s  w e r e  n o t  e f f e c t e d  p r o m p t l y .  T h i s  h a d  a n  e f f e c l  o n  p r o j e c t  i m p l e m e n t a t i o n  p l a n s .  
F i e l d  A l l o w a n c e s  
T h e  m o n t h l y  r e l e a s e  o f  f u n d s  c o u l d  n o t  c o v e r  t h e  f i e l d  a l l o w a n c e s  a n d  d a t a  e n t r y  c o s t s .  T h i s  
h a s  m a d e  i t  n e c e s s a r y  t o  r e v i s e  t h e  f i e l d  d a t a  c o l l e c t i o n  p l a n s ,  r e d u c i n g  t h e  t r i p s  f o r  t h e  y e a r  
t o  a l m o s t  o n e  t h i r d .  
. . ,  
T r a n s p o r t  f a c i l i t i e s  
•  
T h e  o n l y  v e h i c l e  p r o v i d e d  f o r  o n  t h e  p r o j e c t  h a s  c o s t  a  l o t  i n  i t s  o p e r a t i o n  a n d  m a i f 1 t e n a n c e .  
T h i s  i s  m u c h  h i g h e r  t h a n  e n v i s a g e d ,  a s  a  r e s u l t  o r  i n c r e a s i n g  f u e l  a n d  s p a r e  c o s t s .  
S t a t i o n e r y  a n d  o f f i c e  e x p e n s e s  
T h e  b u d g e t  o f  t h e  P r o j e c t  w a s  c o n s i d e r a b l y  u p s e t  b y  h e a v y  c o s t s  o f  s L 1 t i o n e r y  i t e m s ,  
p a r t i c u l a r l y  t o  d o  w i t h  t h e  p r o d u c t i o n  o f  q u e s t i o n n a i r e s  f o r  t h e  s t u d i e s .  O t h e r  o f f i c e  e x p e n s e s  
i n c l u d e d  p o s t a g e ,  D H L  a n d  f a x  c h a r g e s .  A l l  t h e s e  i t e m s  w e r e  n o t  p r o v i d e d  f o r  i n  t h e  P r o j e c t  
b u d g e t .  
I n c e n t i v e  t o  r e s p o n d e n t s  
T h e  p r o j e c t  h a s  n o  p r o v i s i o n  r o r  i n c e n t i v e s  f o r  t h e  r e s p o n d e n t s  a n d  g u i d e s  w h o  m a y  a t  t i m e s  
a s s i s t  r e s e a r c h e r s  f o r  l o n g  h o u r s  i n  t h e  f i e l d .  
P l a n n e d  A c t i v i t i e s  
D u r i n g  t h e  n e x t  y e a r  o f  t l i e  P r o j e c t ,  i t  i s  i n t e n d e d  t o  u n d e r t a k e  t h e  f o l l o w i n g  p r o j e c t  
a c t i v i t i e s :  
•   D e L 1 i l e d  i n t e r v i e w s  a t  t h e  r e m a l l l i n g  r e s e a r c h  s i t e s  c o v e r i n g  b o a t  o w n e r s ,  h e a d s  o f  
c r e w  a n d  f a m i l y  m e m b e r s ;  
•   I n t e r v i e w s  a t  a l l  t h e  r e s e a r c h  s i l e s  c o v e r i n g  f i s h  p r o c e s s o r s  a n d  d e a l e r s ;  
•   I n t e r v i e w s  a t  s e l e c t e d  m a r k e t  c e n t r e s  w i t h  f i s h  t r a d e r s .  
•   I n t e r v i e w s  a t  h o u s e h o l d s  w i t h  f i s h  c o n s u m e r s ;  
•   F o l l o w  u p .  
79 80 
• Complete dala proccssing and analysis 
• Terminal workshop to discuss information so far obtained and its application. 
• Write up final report 
'. 
6.3. Wetland Ecotone Project. 
Introduction 
IS 
lr  This is the social science component of a multi-disciplinary research project aimed at the 
utilisation of the ecotone wetlands for purification of water supply through sustainable 
community management and utilisation of the ecotone r&.l'ources. 
It is carried out in collaboration with the Institute of Ethnography. University of Zurich. 
Switz:erland with funding support from the Swiss National Science Foundation. 
Objectives 
To study community utilisation of the ecotone resources with a view to building suslai[jai;!~ 
ecotone management into community practices and development processes. 
S 
:t Activities 
Activities under the project include: 
• Identifying the ecotone resource uses and users. 
• Studying the owncrship and property rights among the resource users. 
• Learning of the- indigenous knowledge among the resource users and their 
managcmcnt practices. 
• Studying the health issues associated with the ecotone resources including their use 
in traditional healing. 
Expected Outputs 
Expected outputs include information and knowledge on: 
• Uses and users of ccotone resources. 
• Land rights in the ecotone wetlands. 
• Indigenous knowledge governing use of ecotone rcsources. 
• Medicinal values of ecotone resources. 
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,  
M c t h o d o l o g y  
D a t a  w a s  c o l l e c t e d  b y  u s e  o f  s e m i - s t r u c t u r e d  q u e s t i o n n a i r e s ,  i n t e r v i e w s  w e r e  c o n d u c t e d  w i t h  
v a r i o u s  g r o u p s  o f  r e s o u r c e  u s e r s  a n d  u s e s .  I n t e r v i e w s  w e r e  a l s o  c a r r i e d  o u t  w i t h  e l d e r s  o n  
l a n d  a n d  p r o p e r l y  r i g h t s .  
R e s p o n d e n t s  w e r e  r a n d o m l y  s e l e c t e d  b u t  g i v i n g  e q u a l  c h a n c e s  t o  b o t h  m e n  a n d  w o m e n .  T h e  
a r e a s  o f  s a m p l e  w e r e  K i r i n y a  s w a m p s  a n d  B u d u m b u l i  s w a m p  i n  J i n j a .  G a r d e n  s u r v e y  a n d  
m e a s u r e m e n t  w e r e  c o n d u c t e d  u s i n g  t h e  f o l l o w i n g  m e t h o d s ,  p a c i n g ,  · b u c k e t  m e t h o d ·  a n d  u s i n g  
a  t a p e  m e a s u r e .  M o s t  o f  t h e  g a r d e n s  w e r e  m e a s u r e d  1 0  f i n d  t h e  e " l e n t  a t  w h  i c h  m a n  b a s  
e n c r o a c h e d  o n  t h e  s w a m p s .  . ,  
T h e  P r o j e c t  s t a r l e d  i n  J u n e  1 9 9 4  a n d  d u r i n g  t h i s  p e r t o d  t h e  f o l l o w i n g  a c t i v i t i e s  w e r e  c a r r i e d  
o u t ; -
•   I n t e r v i e w s  w e r e  c a r r i e d  o u t  i n  t h e  3  s w a m p s  i n  J i n j a  n a m e l y  L o c o ,  W a l u k u b a  a n d  
B u d u m b u l i  t o  s t u d y  t h e  i n t e r a c t i o n  o f  t h e  l a k e  s i d e  c o m m u n i t i e s  w i t h  t h e  e c o t o n e  
r e s o u r c e s .  Q u e s t i o n n a i r e s  w e r e  d e s i g n e d  t o  c o v e r  d i f f e r e n t  c a t e g o r i e s  o f  w e t l a n d  
u s e r s  s u c h  a s  c u l t i v a t o r s ,  f i s h e r m e n ,  t h o s e  w h o  c o l l e c t  m e d i c i n a l  n e r b s ,  s o i l  d y e  f o r  
d e c o r a t i n g  h o u s e s ,  g a t h e r i n g  f i r e w o o d ,  h u n t e r s  a n d  a l s o  b r i c k  m a k e r s .  
•   D u r i n g  t h e  i n t e r v i e w s ,  t h e  g r e a t e s t  n u m b e r  o f  r e s p o n d e n t s  w e r e  f o u n d  t o  b e  i n v o l v e d  
i n  a g r i c u l t u r a l  a c t i v i t i e s .  T h e  n e " t  a c t i v i t y  w a s  t o  c a r r y o n  w i t h  g a r d e n  s u r v e y  i n  
o r d e r  t o  a s s e s s  t h e  e x t e n t  o f  t h e  w e t l a n d  w h i c h  h a s .  b e e n  e n c r o a c h e d  o n  b y  m a n .  A s  
a  r e s u l t  v a r i o u s  g a r d e n s  i n  t h e  d i f f e r e n t  s w a m p s  w e r e  m e a s u r e d  u s i n g  t h r e e  m a j o r  
w a y s  n a m e l y  p a c i n g ,  b u c k e t  m e t h o d  a n d  a l s o  u s i n g  a  m e a s u r i n g  t a p e .  
•   I n  t h e  g a r d e n s ,  t h e  t e c h n i q u e s  o f  g a r d e n i n g  w e r e  a l s o  o b s e r v e d  a n d  i t  w a s  f o u n d  o u t  
t h a t  m o s t  o f  t h e  c u l t i v a t o r s  p r a c t i s e d  i n t e r c r o p p i n g  d u e  t o  l i m i t e d  l a n d  a n d  c r o p  
r o t a t i o n  w a s  U l e  m a j o r  m e t h o d  u s e d  i n  s o i l  c o n s e r v a t i o n .  M o s t  g a r d e n s  h a d  d r a i n a g e  
w i t h  h e a p s  a n d  w i t h  f u r r o w s  t o  p r o t e c t  t h e  c r o p s  f r o m  f l o o d s  t h a t  o c c u r  d u r i n g  h e a v y  
r a i n s .  
•   I n t e r v i e w s  w i t h  e l d e r s  w e r e  a l s o  c a r r i e d  o u t  t o  f i n d  o u t  m o r e  o n  t h e  e x i s t i n g  l a n d  
r i g h l s  a n d  i t  w a s  r e a l i s e d  t h a t  t h e  w e t l a n d  b e l o n g e d  t o  J i n j a  M u n i c i p a l  b u t  w i t h  n o  
s p e c i f i c  r e g u l a t i o n  o n  t h e  u s a g e  o f  t h e  e c o t o n e s  a n d  m o s t  o f  t h e  r e s p o n d e n t s  a c q u i r e d  
i t  t h r o u g h  f r e e  a c c e s s  o n  t h e  b a s i s  o f  · f i r s t  c o m e  f i r s t  s e r v e · .  
•   S w a m p  f i s h i n g  w a s  s u r v e y e d  a n d  t h e  d i f f e r e n t  f i s h  s p e c i e s  w e r e  f o u n d  t o  b e  
t i l a p i a , m u d  f i s h  a n d  N i l e  p e r c h .  R e s e a r c h  r e v e a l e d  t h a t  t i l a p i a  w a s  U l e  l e a d i n g  s p e c i e s  
b e c a u s e  t h e y  b r e e d  i n  t h e  s w a m p s .  I t  w a s  f o u n d  o u t  t h a t  w o m e n  o n l y  p a r t i c i p a t e  i n  
p o s t - h a r v e s t  a c t i v i t i e s  s u c h  a s  f i s h  p r o c e s s i n g .  
•   C r a f t s m a k i n g  w a s  a l s o  i d e n t i f i e d  a n d  u l i s  a c t i v i t y  w a s  d o n e  b y  w o m e n  d u r i n g  t h e i r  
l e i s u r e  t i m e .  
- - - ; - - ' -
81 82 
• Interviews were carried out with traditional healers who gathered their herbs from the 
eCOlones. 
• On the other hand, interviews were done with respondents who collected soil 
for medicine and dye to decorate houses . 
.-lith 
on Constraints 
• Disbursement of funds were oflen not very regular and data collection was often 
:"he hindered as a result of this. 
lnd 
ing • Inadequate Transport Facilities: Bicycles were availed to the researchers to enable 
has them carry out research activities but due to some of the long distances to cover, they 
were often not appropriate, especially during the ~iny seasons. 
ied • Difficulty in obtaining information from some respondents due to misinformation on 
the aim of the survey. 
md • Seasonal noods: Floods during the rainy season delayed and made activities like 




'ed During the year 1995 it is intended to complete the following activities: 
in 
As • Preliminary survey of research areas. jor 
• Training in participatory research methodology. 
Jut • Study of Ecotone resource uses and users. 
op • 
ge • Paper on property rights in the ecotone areas. 
vy 
• Indigenous knowledge study. 
nd • Health study. 
no 
cd All tlle above activities are also going to be carried out in a rural area (Ssese Islands) in 





.   
8 3  
6 . 4 .   R e s u l l s  o f  S o c i o - e c o n o m i c s  S t u d i e s  
6 . 4 . 1 .   F e a t u r e s  o f  P r o d u c t i o n  a n d  D i s t r i b u t i o n  i n  t h e  U g a n d a  F I S h e r i e s  S u b - s e c t o r  
B y  O .  K .  O d o n g k a r a  &  0 . 1 .  A m u l e  
I n t r o d u c t i o n  
D u r i n g  t h e  1 9 9 4 / 9 5  f i n a n c i a l  y e a r ,  t h e  f i s h e r i e s  s u b - s e c t o r  i n  V g a n d a  c o n l I i b u t e d  s o m e  1 0 5  
b i l l i o n  S h i l l i n g s  t o w a r d s  t h e  G O P ,  a c c o r d i n g  t o  o f f i c i a l  s t a t i s t i c s .  T h e  s u b - s e c t o r  g r e w  a t  8  %  
o v e r  t h e  p r e v i o u s  y e a r ,  c l o s e  t o  t h e  n a t i o n a l  g r o w t h  r a t e  o f  1 0 %  a n d  w e l l  a b o v e  t h e  
a g r i c u l t u r a l  s e c t o r  g r o w t h  r a t e  o f  a b o u t  6 %  d u r i n g  t h e  s a f t l e  p e r i o d .  T h e  s u b - s e c t o r  e a r n e d  
s o m e  V S  $ · 1 5  m i l l i o n  f r o m  a n  e s t i m a t e d  e x p o r t  o f  1 1 7  M e t r i c  T o n e s  o f  f i s h .  E m p l o y m e n t  
w a s  p u t  a t  o v e r  5 0 0 . 0 0 0  a n d  p o s t  h a r v e s t  l o s s e s  a m o u n t e d  t o  2 0  %  o f  p r o d u c t i o n .  
I n  a n  e r f o r t  t o  f i n d  w a y s  o f  s t r e n g t h e n i n g  p e r f o r m a n c e  i n  t h e  f i s h e r i e s  s u b - s e c t o r .  a  
d i a g n o s t i c  s t u d y  h a s  r e c e n t l y  b e e n  d o n e  u n d e r  t h e  F i s h  C o m m o d i t y  S y s t e m s  E c o n o m i c s  ( V )  
P r o j e c t .  T h e  s t u d y  c o v e r e d  s p a n  a c r o s s  t h e  s e c t o r  c o m p o n e n t s .  u s i n g  t h e  P r o d u c t i o n  t o  
C o n s u m p t i o n  S y s t e m  R e s e a r c h  ( P C S R ) .  V s i n g  a  n a t i o n - w i d e  s a m p l e  s u r v e y ,  i n t e r v i e w s  w i t h  
k e y  r e s p o n d e n t s  a n d  s e c o n d a r y  d a t a .  i n f o r m a t i o n  w a s  p u t  t o g e t h e r  a b o u t  t h e  m a i n  c o m p o n e n t s  
o f  t h e  s u b - s e c t o r  a n d  t h e  m a j o r  c o n s t r a i n t s .  
S u m m a r y  o f  F i n d i n g s  
•   
F i s h  p r o d u c t i o n  a n d  d i s t r i b u t i o n  i s  a c t i v e l y  c a r r i e d  o u t  m o s t l y  b y  p e o p l e  o f  t h e  
e c o n o m i c a l l y  p r o d u c t i v e  a g e  b r a c k e t  o f  1 8 - 3 5  ( 4 2 . 0 %  o f  r e s p o n d e n t s  a m o n g  
p r o d u c e r s ,  5 2 . 3 %  o f  p r o c e s s o r s  a n d  6 9 . 4 %  o f  t r a d e r s ) .  
•   L e v e l  o f  l i t e r a c y  v a r i e d  a c r o s s  t h e  b o a r d  w i t h  5 6 %  o f  p r o d u c e r s  r e p o r t i n g  a t t a i n i n g  
p r i m a r y  e d u c a t i o n  l e v e l ,  5 0 %  a m o n g  a r t i s a n a l  p r o c e s s o r s  a n d  5 5 . 1  %  f o r  t h e  
m a r k e t i n g  g r o u p .  
•   
W o m e n  p a r t i c i p a t i o n  w a s  f o u n d  t o  b e  l i m i t e d  a t  6 . 6 %  a m o n g  p r o d u c e r s ,  a n d  \  1 . 8 %  
a m o n g  f i s h  t r a d e r s .  
•   O w n e r s h i p  o f  u n i t s  w a s  m a i n l y  p r i v a t e .  
•   M o t i v a t i o n  i n  f i s h  r e l a t e d  a c t i v i t i e s  w a s  m a i n l y  t h e  d e s i r e  t o  e a r n  i n c o m e .  
•   
R e s o u r c e s  r e q u i r e d  f o r  t h e  a c t i v i t i e s  o f  t h e  d i f f e r e n t  o p e r a t o r s  i n c l u d e d  l a b o u r .  f i s h  
a s  a  r a w  m a t e r i a l ,  f i r e w o o d .  c a p i t a l .  g e a r  a n d  c r a f t s .  
•   P r o d u c e r s  u s e d  n e t s  a n d  h o o k s  o f  a v e r a g e  s i z e  o f  4 . 7 "  a n d  h o o k  n u m b e r  7 . 8  
r e s p e c t i v e l y  w i t h  a v e r a g e  n e e t  n u m b e r s  o f  1 5  n e t s  a n d  3 6 5  h o o k s .  A c c e s s  t o  f o r m a l  
c r e d i t  t o  t h e  o p e r a t o r s  w a s  v e r y  l i m i t e d  w i t h  t h e  e x c e p t i o n  o f  t h e  i n d u s l I i a J  






• Many acquired capital and credit through informal borrowing from friends and family 
members. 
r • Formal organisation was rare among most operators except the Industrial processors 
who belonged to the Uganda Fish Processors & Export Association. However, some 
operators reported belonging 10 some co-operative societies, namely the traders 
(4.3%) and producers (29.2 %). Reasons for reluctance to join associations were 
mainly lack of funds. poor administration, corruption and embezzlement and 
ignorance on co-operative benefits. Informal collaboration and arrangements such as 
borrowing of essential inputs, assistance to members in need and settling disputes, 
105 however, featured. 
8% 
the • Apart from the Industrial processors which are mainly located in the urban lowns of 
oJ 
'ned Kampala, Jinja and En!ebbe, access 10 well devel#ped infrastructure facilities were 
lent either poor or fair to most operators. Electricity, piped water, storage, banking, 
postal, health centres, accommodation, toilet, disposal of waste products and fish 
handling facilities were reported to be either poor or fair. 
r, a 
tV) • Units involved in fish production and distribution consisted of 1-5 people while the 
n to industrial processors often employed not less than fifty depending on the size of plant. 
.... ith Most respondents had been engaged in their respective activities for a period 
eots exceeding five years and many expressed the intention of continuing in their jobs. 
• Limited technology characterised al/ the sub sector activities except Industrial 
processing which had the necessary equipment and technology pertaining to a fish 
plant. Most operators had crude and traditional technology. However, in limited 
. the cases, producers used outboard engines . 
lOng 
• As stated above, the fisheries sub sector contributed to national income, employment, 
tax revenues and export earnings as well as provision of cheap animal protein 
ning necessary in people's diet. Negative impacts on the environment was through 
the disposal of disused m~terials and industrial waste either in the open or the water 
systems. Producers also degrade fish stocks through indiscriminate fishing. 
.8% • Fish consumers on "the other hand obtained uleir supplies from traders (62 %), 
fishermcn (26%) and a few of the elite class depended on imported fish (3.1 %). The 
levels of fish consumption was found to vary with region and family size, estimated 
at 200 kg per annum for Kalangala District and 2kg for Kabale and Rukungiri. Fish 
was prcferred as the first sauce (39,2% of respondents), followed by beans (24.0%) 
and meat (20.0%). Frequency of fish consumption rated mostly at once in ol'er two 
weeks (48.6 %), daily (16.9 %), once a week (\ 8.5 %) and once in two \leeks (7,6 %). 
fish 
• Various factors wcre noted to innuence fish consumption which included steady 
income of the consumer, distance from and access to source of fish, population 
7.8 densities, cultural factors and taboos and consumer preference. 
rmal 
stria! 
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6 . 4 . 2 .  F i s h i n g  O u t f i t  O w n e r s h i p ,  M a n a g e m e n t  a n d  O p e r a t i o n   
O y  O . K .  O d o n g k a r a  &  l . W .  M u l a b e   
I n t r o d u c t i o n  
A s  p a r t  o f  t h e  a c t i v i t i e s  t o  f o l l o w  u p  t h e  i m p a c t  o f  t h e  c h a n g e s  i n  t h e  f i s h e r i e s  o f  L a k e  
V i c t o r i a  o n  t h e  f i s h i n g  c o m m u n i t i e s .  a  s t u d y  w a s  m a d e  i n t o  t h e  f i s h i n g  o u t f i t s  o p e r a t e d  b y  
t h e  f i s h e r f o l k .  T h e  s t u d y  w a s  d o n e  u n d e r  t h e  E a s t  A f r i c a n  G r e a t  L a k e s  p r o j e . c t  T h e  o b j e c l i v e  
w a s  t o  p r o v i d e  a n  u n d e r s t a n d i n g  o f  t h e  c r a f t  a n d  g e a r  i n  u s e  w i t h  r e s p e . c t  1 0  t h e  o w n e r s h i p  
s t r u c t u r e ,  t h e  m a n a g e m e n t  a n d  t h e i r  o p e r a t i o n .  
A  b o a t  c e n s u s  w a s  d o n e  a t  i d e n t i f i e d  r e s e a r c h  s i t e s  o n  l a k e   
V i c t o r i a  a n d  s u b s e q u e n t l y  d a t a  w a s  c o l l e c t e d  u s i n g  s t r u c t u r e d  q u e s t i o n n a i r e s .   
. ,  
T h e  f o l l o w i n g  c a t e g o r i e s  o f  p e o p l e  w e r e  i n t e r v i e w e d :  
•  
•   
C o m m u n i t y  l e a d e r s  a n d  o p i n i o n  l e a d e r s  
•   
B o a t  o w n e r s ,  h e a d s  o f  c r e w s  a n d  f a m i l y  m e m b e r s  
•   
P r o c e s s o r s  a n d  t r a d e r s .  
•   
L o c a l  f o r m a l  l e a d e r s ,  h e a d s  o f  f i s h  o r g a n i z a t  i o n .  o f f i c i a l s  o f  l o c a l  c o m m u n i t y  
G o v e r n m e n t  
•   
C o - o p e r a t i v e  o f f i c i a l s ,  f i s h e r i e s  e x t e n s i o n  o f f i c e r s  
, ,  
•   
N o n - f i s h i n g  h o u s e h o l d s  i n  t h e  c o m m u n i t y  a n d "  c o m p a r a b l e  d a t a  o n  p e r s o n a l  
b a c k g r o u n d  a n d  h o u s e h o l d  a c t i v i t i e s .  
T h e  r e s e a r c h  s i t e s  w e r e  s e l e c t e d  f r o m  a  s a m p l e  o f  b e a c h e s  f r o m  f i v e  e c o l o g i c a l  z o n e s  o n  
L a k e  V i c t o r i a .  i d e n d i f i e d  b y  
W i t h e r a l  ( 1 9 7 2 )  n a m e l y : -
Z o n e  I  F r o m  U g a n d a - T a n z a n i a  b o r d e r  t o  B u n j a k o  b a y .   
Z o n e  1 /  
T h e  S s e s e  I s l a n d s .   
Z o n e  1 1 1  
F r o m  B u n j a k o  b a y  t o  R o s e b u r y  c h a n n e l  ( E n t e b b e  r e g i o n )   
Z o n e  I V  
F r o m  R o s e b u r y  c h a n n e l  t o  I S  m i l e s  e a s t  o f  J i n j a  t o w n  ( i n c l u d i n g  w e s t e r n  p a r t   
o f  B u v u m a )  
~ 
Z o n e  V  
F r o m  1 5  m i l e s  e a s t  o f  J i n j a  t o  K e n y a  b o r d e r .  
S u m m a r y  r e s u l t s  
S e v e r a l  c h a n g e s  t h a t  h a v e  o c c u r r e d  i n  t h e  f i s h e r i e s  o f  L a k e  V i c t o r i a  o v e r  t h e  l a s t  s e v e r a l  
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years. Some of the major changes include reduction in fish species composition, changes in 






The impact of these changes on the fisherfolk have varied in its dimensions . 
In the arC.1 of fishing outfits, several types of boats have been developed for use by th~ 
fishermen in response to the changing fisheries resource situations.. They have included the 
dug-out canoes(1 %), planked parachulles and the Sseses(98%), all of varying sizes, and 
increased use of the outboard motor (43 %) for exploitationa of distant waters and for 
increased carrying capacity has become evident. 
The fishermen have varied the use of different types of gear, including bC.1ch seines, 
mosquito seines, purse seines, liftnets, dipnets, gillnets, castnets and hooks. The use of 
pressure lamps for fishing Raslri/lcobola arge/llea has al~ increased. 
Because of the varying availability of fish in the Lake, more of the above mentioned outfits 
have been put to use. Given the migratory behaviour of fish, this has led to high levels of 
migration of the fishermen from one site to another in search of fish. . 
ity 
The changes in the fisheries of lake Victoria, have contributed to the increasing nu.llbers of 
fishermen and more fishing outfits are deployed in response to the changes. In the process. 
poor fishing methods have often been used. 
It was noted that the great number of boats and gear were operated by owners who took 62 % 
of the decisions on what species to fish and where to fish them. 
laJ 
)D 
The boat owners mobilised capital resources of which 66% are from personal savings.They 
also borrow from friends and relatives and to a limited extent from financial institutions. 
They also employed labour, both managerial and operators whom they paid in terms of cash 
or shares depending on ~e catch. 
6.4.3. Ecotone Resource Utilisation 
By O.K. Odongkara, G. Rupiny, 1. Mugote & A. Nassuuna) 
Background 
The utilisation of the ecotones, locally known as the lakeside swamps, has recently increased 
with the recent awareness of their value and the population pressure created on the li.l1ited 
land. Man has encroached on the ecotones in order to meet his livelihood. 
I 
~ The swamps are used in agriculture; swamp soil is used as dye for decorating houses; the 
reeds (phragmites and typha) help in promoting crafts industry, herbs and also act"a", a'~ 
breeding ground for fish especially the tilapia and Nile perch species. 
I 
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O b j e c t h ' e  
T o  s t u d y  t h e  u t i  I i s a t i o n  o f  t h e  e c o t o n e  r e s o u r c e s ,  p r o t e c t i o n  a n d  c o n s e r v a t i o n  w i t h  a  v i e w  t o  
b u i l d i n g  s u s t a i n a b l e  w e t l a n d  m a n a g e m e n t  p r a c t i s e s .  
S u m m a r y '  o f  F i n d i n g s  
•   T h e  m a i n  r e s o u r c e  u s e r s  w e r e  c u l t i v a t o r s  ( 7 8 % ) .  g r o w i n g  m a i n l y  s u g a r c a n e ,  p o t a t o e s ,  
m a i z e  a n d  v e g e t a b l e s ,  f o l l o w e d  b y  f i s h e r m e n  ( 1 6 % ) ,  w h i l e  o t h e r  u s e r s  c o n s t i t u t e d  
6 % .  C r o p s  g r o w n  w e r e  m o s t l y  f o r  h o m e  c o n s u m p t i o n  ( 8 6 % ) ;  t h e  s u r p l u s  o f  1 4 %  i s  
f o r  s a l e  i n  t h e  l o c a l  m a r k e t s .  
•   F i s h i n g  c o v e r s  ( 1 6 % )  a s  a  r e s o u r c e  u s e  a n d  f i s h  s p e c i e s  c a u g h t  i n c l u d e  T i l a p i a s  
( 1 5  % ) ,  C l a r i a s  ( 1 4  % ) .  P r o t o p t e r u s  ( 6  % )  a n d  o t h p ! - s p e c i e s  ( 5  % ) .  
•   D i f f e r e n t  a g e  g r o u p s  w e r e  i d e n t i f i e d  w i t h  t h e  m o s t  i n v o l v e d  r a n g i n g  w i t h i n  t h e  
b r a c k e t  o f  1 8 - 3 5  y e a r s  ( 7 1  % ) ;  o t h e r s  c o n s t i t u t e ' r l  2 9 % .  T h e  i l l i t e r a c y  l e v e l  w i t h i n  t h e  
e s p o n d e n t s  w a s  v e r y  l o w .  '  
•   5 3 %  o f  t h e  r e s o u r c e  u s e r s  w o r k  t h r o u g h o u t  t h e  y e a r  w h i l e  4 7 %  w o r k  o c c a s i o n a l l y .  
•   W o m e n  i n v o l v e m e n t  i n  w e t l a n d s  r e s o u r c e  u s e  d o m i n a t e d  ( 6 3 % )  w h i l e  m e n  c o n s t i t u t e  
o n l y  3 7 %  s i n c e  t h e y  a r e  m o r e  i n v o l v e d  i n  t h e  f i s h i n g  a c t i v i t y .  
•   
T h e  m a i n  r e a s o n  f o r  t h e  r e s o u r c e  u s e r s  h a v i n g  e m b a r k e d  s e r i o u s l y  o n  d e p r i v i n g  t h e
"  
s w a m p s  o f  t h e i r  n a t u r a l  v e g e t a t i o n  w a s  f o u n d  t o  b e  f a m i n e  ( 4 0 % )  f o l l o w e d  b y  t h e  
i n c r e a s e d  p o p u l a t i o n  p r e s s u r e  o n  l a n d  ( 2 3 % ) ,  p o v e r t y  ( 1 5  % )  a n d  e c o l o g i c a l  r e a s o n s .  
•   6 8  %  o f  t h e  r e s o u r c e  u s e r s  w e r e  a f f e c t e d  b y  w i l d l i f e  t h a t  d e s t r o y e d  t h e i r  c r o p s  o r  
p o s e d  a  t h r e a t  t o  t h e i r  l i v e s .  T h e  m a i n  w i l d l i f e  t y p e s  i n c l u d e d  m o n k e y s ,  m o l e  r a t s ,  
s q u i r r e l s ,  h i p p o s ,  c r o c o d i l e s  a n d  m o n i t o r  l i z a r d s .  
•   t h e r  r i s k s  i n  t h e  w e t l a n d s  i n c l u d e d  t h e f t  o f  c r o p s  a n d  h e a l t h  h a z a r d s ,  m a i n l y  b i l h a r z i a  
a n d  m a l a r i a .  
•   L a n d  i n  t h e  w e t l a n d s  w a s  u t i l i s e d  t h r o u g h  f r e e  a c c e s s  b y  m o s t  r e s o u r c e  u s e r s  ( 6 8 % )  
w h e r e a s  s o m e  r e s o u r c e  u s e r s  ( 3 2 % )  a c q u i r e d  i t  a s  p r i v a t e  p r o p e r t y  b y  p a y i n g  r e n t  f o r  
t h e  l a n d  o r  b y  m u t u a l  n e g o t i a t i o n s  i n  e i t h e r  c a s h  o r  k i n d .  
•   S o m e  u s e r s  a l s o  d r a i n  t h e  w e t l a n d s  i n  t h e  p r o c e s s  o f  u s i n g  t h e m .  H o w e v e r .  t h e  
c o m p e t i t i o n  b e t w e e n  t h o s e  w h o  u s e  t h e  w e t l a n d s  a s  w e t l a n d s  a n d  t h o s e  w h o  d r a i n  
t h e m  d o e s  n o t  s e e m  t o  b e  a  b i g  p r o b l e m .  
•   T h e r e  s e e m e d  t o  b e  n o  c l e a r  r e g u l a t i o n s  g o v e r n i n g  t h e  u s e  o f  t h e  w e t l a n d s .  9 8  %  o f  
t h e  u s e r s  r e p o r t e d  n o t  t o  b e  o r g a n i s e d  i n t o  a n y  o r g a n i s a t i o n  t h a t  w o u l d  s u p e r v i s e  t h e  
u s e  o f  t h e  r e s o u  r c e s .  





Appendix 1. Long and Short-term Training undertaken during 1994. 
'. 
Long tenn training 
.alOes. Dr. Ogutu-Ohwayo, R. completed his PhD. at the University of Manitoba, Canada and three tiluled 
officers started PhD programs: Mr. Balirwa, J. registered for PhD. at IHE. Delft The 4% is 
Netherlands: Mr. Ndawula, L. at Vienna University. Austria: and Mr. Mbahinzireki. G. at 
Ohio State University, USA. 
lapias Five Research Assistants (Mr. Charles Olet-Ogwang, Ms Gertrude Namulemo. Mr. James 
Ojwang-Okor. Mr. Erasmus Twinolllujuni and Ms Joyc<;tAkumu) started MSc training at 
Makerere University. FIR! scientist and some visiting scientists were involved in giving in the lecture/courses to M.Sc. students of Makerere University and also in supervising graduate in the 
students. 
lally. 
Short term Training 
;Iilule 
Mrs Ruth Byekwaso attended a course at the Inservice Training Centre for Secrel.arial 
Development Course 
19 the ~r. J.O. Okaronon attended the International Course on "Data Handling for TropicalIy the 
Fisheries Management" at the International Agricultural Centre, Wageningen. ions. 
Mr. L. Muhoozi and Mr Masifwa were at the Institute of Limnology in Austria forps or 
Postgraduate Training Course in Limnology.
rats. 
Mr. Stephen Ssekiranda went for a Diploma Course at IHE, Delft. 
larZla • 
Appendix 2. Workshops and other M~tings 
Mr. J.O. Okaronon participated at the regional seminar held in Entebbe to draw up a unified 
,8%) 
form to be used for catch/effort data collection on Lake Victoria. This form was used during 11 for 
the training courses for data collectors on Lake Victoria (9 - 10 March 1994) 
Dr. F.W.B. Bugenyi. Dr. T.K. Twongo and Mr. J.O. Okaronon were in Mwanz.a . 
. the 
Tanzania, to participate at (I) the 9th Project Management Conmlittee meeting and (2) the irain 
Workshop on the formulation of the second Phase of the project (9 - 16 April 1994). 
%of Dr Ogutu-Ohwayo, R., Attended a workshop on: Fishs stock assessment in inalnd 
Fisheries, University of Hull. England, April II-15th, 1994.~ the 
Dr. Ssali also attended a sub-regional workshop on llIycotoxins other than anatoxins, at the 
University of Botswana, Gaborone, 12th - 16th December 1994. 
Staff of the Post Harvest Fisheries Program participated in many relevant workshops and 
. .   
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m e e t i n g s  w h i c h  i n c l u d e d  F A O  F i s h  Q u a l i t y / A s s u r a n c e  S e m i n a r .  N A R O  W o r k s h o p s .  F I R 1  
M e e t i n g s ,  U N I l S  W o r k s h o p s  a n d  S e m i n a r s .  
A  n u m b e r  o f  p r o j e c t .  p e r s o n n e l  p a r t i c i p a t e d  a t  t i l e  1 0 t h  P r o j e c t  M a n a g e m e n t  C o m m i t t e e  
m e e t i n g  a n d  t h e  L a k e  V i c t o r i a  F i s h e r i e s  O r g a n i z a t i o n  m e e t i n g  ( c a l l e d  b y  F A O )  h e l d  i n  
J i n j a ( 1 6  - 1 9  A u g u s t  1 9 9 4 )  .  
P r o j e c t  p e r s o n n e l  p a r t i c i p a t e d  a t  T h e  N a t i o n a l  A g r i c u l t u r a l  a n d  T r a d e  S h o w  i n  J i n j a  ( 5  - 1 0  
J u l y  1 9 9 4 ) .  
A l l e n d e d  t h e  1 0 t h  m a n a g e m e n t  e o r n n l i t t e e  m e e t i n g  o n  L a k e  V i c t o r i a ,  t r a i n i n g  n e e d s  
a s s e s s m e n t  s e m i n a r  a t  N A R O  h e a d q u a r t e r s  a n d  v a r i o u s  H A R E  A S A C ,  E E C  a n d  p r o g r a m  
m e e t i n g s .  
P a r t i c i p a t e d  i n  , F T I  ( F i s h e r i e s  T r a i n i n g  I n s t i t u t e )  c u r r i c u f u m  r e v i e w  w o r k s h o p  
•  
E x p e r i m e n t a l  g e a r  s e l e c t i v i t y  t r i a l s  w e r e  c o m p l e t e d  f o r  L a k e  V i c t o r i a  a n d  r e v i e w  o f  
l i t e r a t u r e ,  p a s t  d a t a  d o n e  f o r  l a k e s  V i c t o r i a ,  K y o g a  a n d  N a b u g a b o .  
D i s s e m i n a t e d  t h e  p r e l i m i n a r y  f i s h i n g  t e c h n o l o g y  p a c k a g e  t o  f i s h e r i e s  e x t e n s i o n  s t a f f  a t  
M u k o n o  D F I  w o r k s h o p  a n d  t o  p u b l i c  d u r i n g  t h e  s h o w s  
A p p e n d i x  3 . .  L i s t  o f  b r o c h u r e s  p r o d u c e d  b y  F I R I  s c i e n t i s t s  d u r i n g  1 9 9 4 .   
F i s h e r i e s  R e s e a r c h  I n s t i t u t e ,  M a n d a t e  a n d  A c t i v i t i e s .   
T h e  F i s h e r i e s  P r o g r a m .   
L a k e  V i c t o r i a  F i s h  S t o c k  A s s e s s m e n t .   
I m p a c t  o f  N i l e  P e r c h  o n  F i s h e r y  Y i e l d  a n d  F i s h  S p e c i e s  D i v e r s i t y .   
T h e  M u k e n e  F i s h e r y .   
G u i d e l i n e s  o n  t y p e s  o f  f i s h i n g  g e a r s  a n d  m e t i l o d s  f o r  e x p l o i t a t i n g  N i l e  p e r c h ,  T i J a p i a s  a n d   
M u k e n e  .  
C o n s e r v a t i o n  o f  E n d a n g e r e d  N a t i v e  F i s h e s  i n  L a k e s  V i c t o r i a  a n d  K y o g a  
A p p e n d i x  4 .  T h e  l i s t  o f  p u b l i c a t i o n s  b y  F I R I  s c i e n t i s t s  d u r i n g  1 9 9 4 .  
B a l i r w a ,  J . B .  ? ?  T h e  L a k e  V i c t o r i a  e n v i r o n m e n t  - i t s  w e t l a n d s  a n d  f i s h e r i e s :  a  r e v i e w :  w a s  
s u b m i l l e d  a n d  a c c e p t e d  f o r  p u b l i c a t i o n  i n  t h e  j o u r n a l  W e r l a n d s  E c o l o g y  &  M a n a g e m e n T .  
I 3 a l i r w a ,  J . B .  n .  E c o l o g i c a l  i m p l i c a t i o n s  o f  h u m a n  a c t i v i t y - i n d u c e d  c h a n g e s  f o r  t h e  L a k e  
V i c t o r i a  f i s h e r i e s :  w a s  p r e s e n t e d  a t  t h e  6 t h  I n t e r n a t i o n a l  C o n g r e s s  o f  E c o l o g y  i n  A u g u s t  i n  
M a n c h e s t e r ,  U K .  
H e c k y ,  R . E ,  B u g e n y i ,  F . W . B . ,  O c h u m b a ,  P .  T a t l i n g ,  J . F . ,  M u g i d d e ,  R . ,  G o p h e n ,  M . ,  a n d  
89 
1R! 
M. Kaufman . Deoxygenation 
Oceanography Vol 3:(6) 1994. 





Hecky, R.E., B.A. B90tsma, R.Mugidde and F.W.B.Bugenyi. 1994. Phosphorus pumps, 
Nitrogen Sinks, and Silicon Drains; Pumping nutrients in the African Great Lakes in the 




Ogutu-Ohwayo, R., 1994. Adjusunents in fish stocks and in life history parameters 
characteristics of Nile perch, £.ales niloricus L. in Lakes Victoria, Kyoga and Nabugabo. 
PhD thesis. University of Manitoba. 213pp. 
Appendix 5. Visitors to the Institute 
The Institute received many foreign and local visitors 16ho came in for various 
Notable among them were the following:-
reasons. 
of Prof. Fritz Schiemer with a team of Scientists and Ecological Excursion 
PhD candidate. 
and supervising 
at EU Lake Victoria Fisheries Projects consultants comprising Drs Fritz Roest, B. BeIUlett, 
P.Degubol. 1. Moreau and E. Eleflhsakis 
Dr. R. Roijackers fonn Wageningen Agriculture University 
Prof. P. DeIUlY tHE, Supervising PhD. 
Dr. H. Ven Bruggen from !HE for discuss Wetland research project proposal. 
Prof. 1.S. Mothersill from Canada on Paleolimnological investigations on Uganda Lakes. 
Dr. M. Van der Knaap, Coordinator, EU Lake Victoria Fisheries Project Coordinator visited 
on the coordination of the ~roject. 
Dr. Markus Wolf and Corrine Walker, Swiss scientitsts of the Ecotone Project 
od NARO Board Prof. LB. Kayanja, Mr.C. Kabuga, Prof. H.S.K. Nsubuga. Mrs. Gava, Dr. 
T.C. Bamusonighe, Mr. 1. Ogwang, 
Mr. W.O. Otage. Dr. S.L. Nsubuga, on a familiarisation tour of the institute 
Drs M. Kalunda & Dr. F. Orach-Meza on Familiari7.3tion visit 
IS 
Dr. L. Bagnall on EU Water hyacinth consultancy mission. 




Drs. Laureen & 1. Chapman collaborative scientists from University of Florida. 
Dr. George Kling, Dr.Peter Reinthal, Y. Psilanti, lose Romero, 
Tom Bridgman, Patricia Ramlal; USA scientists on the Lake Victoria Ecosystem Project. 
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D r s  R . E .  H e c k y ,  B .  D a v y  a n d  L .  N a v a r r o  t o  d i s c u s s  l D R C  I  F I R l  P r o j e c t   
M r .  D .  f a d d a  o f  F A a .  R o m e  c a m e  t o  d i s c u s s  t h e  L V F O  H e a d q u a r t e r s  a g r e e m e n t .   
P r o f .  W i n o  J .  W o l f f ,  s u p e r v i s i o n  J .  B a l i r w a ' s  P h D  p r o g r a m  P h . D .   
B i s h o p  C .  B a m w o z e  t o  g e t  a c q u a i n t e d  w i t h  t h e  w o r k  o f  t h e  i n s t i t u t e .   
M r .  G .  S s e n t o n g o ,  f A O  R o m c ,  t o  p r e p a r c  m e e t i n g  o f  L a k e  V i c t o r i a  M a n a g e m e n t  C o m m i l l e e   
m c e t i n g  a n d  L a k e  V i c t o r i a  F i s h e r i e s  O r g a n i n l l i o n .   
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